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VACCINES AND THE AUTISM EPIDEMIC: RE-
VIEWING THE FEDERAL GOVERNMENT’S
TRACK RECORD AND CHARTING A COURSE
FOR THE FUTURE

TUESDAY, DECEMBER 10, 2002

HOUSE OF REPRESENTATIVES,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The committee met, pursuant to notice, at 1:30 p.m., in room
2154, Rayburn House Office Building, Hon. Dan Burton (chairman
of the committee) presiding.

Present: Representatives Burton, Weldon, Waxman, Maloney,
Kucinich, Tierney, and Green.

Staff present: Kevin Binger, staff director; Pablo Carrillo, coun-
sel; S. Elizabeth Clay and John Rowe, professional staff members;
Blain Rethmeier, communications director; Allyson Blandford, as-
sistant to chief counsel; Robert A. Briggs, chief clerk; Robin Butler,
officer manager; Joshua E. Gillespie, deputy chief clerk; Michael
Layman, Susie Schulte, legislative assistants; Nicholis Mutton,
deputy communications director; Leneal Scott, computer systems
manager; Mindi Walker, staff assistant; Corinne Zaccagnini, sys-
tems administrator; T.J. Lightle, systems administrator assistant;
Sarah Despres, minority counsel; Ellen Rayner, minority chief
clerk; and Jean Gosa and Earley Green, minority assistant clerks.

Mr. BURTON. Good afternoon. A quorum being present, the Com-
mittee on Government Reform will come to order. I ask unanimous
consent that all Members and witnesses’ written and opening state-
ments be included in the record. And without objection so ordered.
I ask unanimous consent that all articles, exhibits and extraneous
or tabular material referred to be included in the record. And with-
out objection so ordered.

Because my good friend Mr. Waxman has to leave at 2 and be-
cause my opening statement is going to include a couple of clips on
video, I've asked him if he’d like to go ahead and make his opening
statement first, and he’d like to do that. So we’ll let him start off
and then I'll go into the details I want to go into in my opening
statement.

Mr. Waxman.

Mr. WAXMAN. Thank you, Mr. Chairman, for the courtesy of al-
lowing me to go first in the opening statements. There is a Demo-
cratic Caucus meeting at the same time as this committee hearing
and it’s unfortunate the scheduling conflict exists. So I wanted to
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make my opening statement. I unfortunately won’t be able to be
here for the testimony of many of the witnesses.

Mr. Chairman, in my lifetime polio has gone from every parents’
fear to being a distant memory. Measles epidemics are few and far
between. Congenital rubella, which can cause blindness, deafness,
and autism, is increasingly rare. In just the last decade the most
common causes of bacterial meningitis in young children have been
controlled. We have vaccines to thank for these incredible accom-
plishments.

While millions of American children have been protected by im-
munization, no vaccine is 100 percent safe. The government must
ensure that these vaccines are as safe as they can be, insist that
vaccines are only administered when the benefit greatly outweighs
the risk, and provide those who are injured with quick and fair
compensation.

Today’s hearing will focus on the allegation that routine child-
hood immunizations cause autism. Too often in this debate, though,
solid public health information gets lost among sensational allega-
tions or in recent days disgraceful political acts that are intended
to protect special interests. This committee, unfortunately, has
played a role in sowing confusion.

Mr. Chairman, I think you’ve been well intentioned in your ef-
forts and genuine in your convictions, but often your theories have
just been wrong. Two years ago, for instance, this committee pub-
licized allegations that the measles-mumps-rubella, MMR, vaccine
causes autism. This allegation frightened many parents. But the
allegation has been disproven by scientific evidence. Studies in Eu-
rope and here in the United States by the Institute of Medicine
have concluded that the MMR vaccine is not associated with au-
tism and there should be no confusion about that.

Mr. Chairman, you've repeatedly, and rightly in my view, asked
for more scientific studies so that we can know as much as possible
about any adverse health consequences from vaccines. But it’s im-
portant for our committee to pay attention to those studies once
they are completed. In fact, it’s important that parents know about
two recently concluded peer-reviewed research reports. The first,
which appeared in a recent issue of New England Journal of Medi-
cine, examined the theory that the measles-mumps-rubella vaccine
causes autism. Concerns about a potential link have terrified Brit-
ish parents and have resulted in measles outbreaks in the United
Kingdom because of the children who are not getting vaccinated.

At previous committee hearings some Members and witnesses
have called for a comparison between vaccinated and unvaccinated
children in testing the safety of this vaccine. Well, this comparison
is exactly what the New England Journal of Medicine study pro-
vides. It found no increase in autism among those children who
were vaccinated compared to those who were not. The commentary
that accompanied the study said that this study should put to rest
parents’ concerns over the safety of the MMR vaccine.

A second peer-reviewed research report was published in the
Lancet 2 weeks ago. This study addressed the theory that thimero-
sal, a mercury based vaccine preservative, causes children to suffer
neurological damage, including autism. In this study researchers
measured the amount of mercury in the bloodstream of recently
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vaccinated infants. They found that this level does not exceed safe
values in any child. The commentary that accompanied this study
said it provided, “comforting reassurance.” It should be reassuring
to parents that thimerosal has been removed from all routine vac-
cine immunizations except for the recently recommended flu vac-
cine and that additional studies on thimerosal are under way.
These two research reports, with more research under way, are
good news for public health. And I ask that these studies and the
commentaries be included in the record.

Mr. Chairman, if I

Mr. BURTON. Without objection.

Mr. WAXMAN. Thank you. The vaccines are an essential part of
child health and parents should know that leading experts such as
the CDC and the American Academy of Pediatrics continue to rec-
ommend that children receive all vaccines currently approved for
routine use.

Now, I know that we have witnesses today who are going to in-
clude—the list of witnesses are going to include some scientists
that dispute these findings. Now, that’s appropriate for them to
dispute the findings. And in fact many of them dispute the findings
at the peer-reviewed meetings that resulted in these two studies.
If scientists have scientific arguments, they should take it up with
their scientific peer members. That’s how scientific evaluation pro-
ceeds: Theories, evidence, contradictions, discussions, and then a
consensus and then a challenge to that consensus. But this commit-
tee and politicians in the Congress are not the ones to make sci-
entific decisions. And those who are in the minority and disagree
with the scientific conclusions of their peers should challenge their
peers by additional scientific arguments in evidence. I want to
make that point very, very clearly, because what we have in this
hearing is one of a series of hearings where we had a political argu-
ment that’s being made which seems to be refuted by the scientific
evidence, and the answer to that is more political arguments and
hearings, and I fear that these hearings only scare people without
scientific arguments to back them up.

Now, the bad news for vaccine safety—the good news is these
two studies reassure us about the vaccines, but the bad news for
vaccine safety, however, has come on the political front. During the
recent passage of the homeland security bill the Republican leader-
ship snuck in two vaccine-related provisions that help industry and
do nothing to help people who are injured by vaccines. The first of
these provisions gave manufactures of the smallpox vaccine and
hospitals that administer the vaccine virtually complete immunity
from lawsuits but does nothing to compensate people who suffer
vaccine-related injuries or death. The net result is that Republicans
have managed to protect everyone but those who need the protec-
tion the most. Imagine an emergency room worker who is vac-
cinated against smallpox in order to protect the rest of us in case
of a bioterrorist attack. If this hero or heroine on the front lines
become incapacitated by the vaccine, he or she has no guarantee
of compensation for his or her sacrifice. This is completely unac-
ceptable.

Republicans also snuck in another vaccine-related provision into
the homeland security bill that has no bearing on homeland secu-
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rity whatsoever. It provides liability protection for Eli Lilly, a man-
ufacture and distributor of thimerosal. The provision was cherry
picked from a list of recommendations made by an expert panel
that overseas the Vaccine Injury Compensation Program. Not in-
cluded in the homeland security bill were those recommendations
made by this same expert panel that helped families and children,
including increasing the death benefit, doubling the statute of limi-
tations for the program, and allowing the program to pay for family
counseling.

Here’s a telling fact: The Republican leadership is so embar-
rassed by what they did that they won’t even admit about what
they've done. After the thimerosal provision was put in the bill,
House Majority Leader Dick Armey said the provision was put in
at the request of the White House. But when I wrote to the White
House about this the White House claimed the idea originated in
Congress. But to this day, not a single Member of the Republican
leadership will admit responsibility for this provision.

I don’t know what kind of values these actions represent, but
they are not the values that I want to have any part of. They put
the interests of powerful and wealthy special interest ahead of fam-
ilies with children suffering from debilitating illnesses. This is an
embarrassment to the Congress and to our great country.

As we revisit these issues in the next Congress I hope that Re-
publicans when considering changes to the Vaccine Injury Com-
pensation Program do not forget that the purpose of the program
is to help families not just to reduce the liability for industry; I also
hope that the politics of vaccine safety reinforce rather than under-
mine the success of immunization. The lesson from the homeland
security bill is not that people should fear that the smallpox vac-
cine is always dangerous or believe the allegations that thimerosal
causes autism; the lesson is that protecting industry alone is unac-
ceptable, both as public policy and principle.

I thank the witnesses that are going to be here today—I know
this is a hearing where they’ve been asked to testify. 'm going to
have a chance to review the record of the testimony. And I'll look
forward to reviewing the record but I want to underscore again sci-
entific issues should be decided by scientific principles and evi-
dence, not by politics and not by presenting discredited minority
views that have not yet been able to prevail in scientific evaluation
as if they were fact and as a result scare a lot of people to do some-
thing that would be more harmful than helpful.

Thank you very much, Mr. Chairman, for your courtesy in allow-
ing me to make this statement, and I'll look forward to reviewing
the record.

Mr. BURTON. Let me just say before Mr. Waxman leaves he’s
been a big help in trying to change the vaccine injury compensation
fund to be more responsive, and I do appreciate that. The one thing
that I would like to say though is that Mr. Waxman does have a
lot of other responsibilities and as such he has had to leave a num-
ber of times before we go into the details about scientific research
that shows conflicting information. And I know that he reads these
documents but I think sitting here and hearing the scientists from
around the world that we’ve had come before us might give you a
little different perspective, and I'm very sorry that you’re not going
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to be able to be here today and have not been here for some of the
witnesses that I think might have piqued your interest, maybe dis-
suaded you from some of the positions you’ve taken. Nevertheless,
you're my buddy. I'm glad you work with me.

Mr. WaxMAN. Will you yield to me? Thank you very much for
your comments. I have had a chance to review the testimony of wit-
nesses. 've had my staff very much involved in this issue. I've been
involved in vaccine issues for at least 20 years in the Congress of
the United States. And if you come in with a preconceived idea and
hear witnesses say what you believe to be the case, I'm sure it reaf-
firms your views. But I think still these issues of science ought to
be decided by the scientific method. That’s the thing that’s going
to protect us.

I thank you for letting me make the statement.

Mr. BURTON. I will send to your office, it will only take you about
20 minutes, I have a couple of tapes I would like for you to take
a look at.

I will let Mr. Weldon go next and I'll let my colleagues speak as
well because I am going to take a little bit of time about my open-
ing statement. I don’t want to be discourteous to them. So Dr.
Weldon.

Mr. WELDON. Thank you, Mr. Chairman. And I want to commend
you for calling this hearing and I specifically want to commend you
for your willingness to explore this issue. If scientists behaved
purely like scientists and did purely objective research all the time,
then the comments made by Mr. Waxman would be valid. The re-
ality is scientists and medical researchers operate with a system of
biases that frankly can be very, very politicized. And the claims
that were made by the ranking member that these issues essen-
tially have been put to rest I don’t believe are valid. Specifically
when you look at the issue of the MMR, the Danish study, the data
from the Danish study which he was referring to, which I'm sure
we’re going to hear more about today from our witnesses, was valu-
able but it didn’t really get at answering the question of really
looking at kids with regressive autism. I don’t think the opinion of
this committee has ever been that mercury per se or the MMR per
se causes autism, and I think the general consensus of scientific
opinion is that this is probably a multifactorial disease. And while
the Danish study provided some valuable information, really it
didn’t answer the question, I think, of regressive autism.

And the other thing that was very disturbing about the Danish
study is they documented a tenfold increase in the incidence of au-
tism in Denmark. There’s absolutely no comment in the New Eng-
land Journal about that issue.

And let me just say I share Mr. Waxman’s sentiments on vac-
cines. Vaccinations and septic systems have probably done more to
save hundreds of millions of lives in the civilized world than any-
thing else, and we all need to be very, very grateful to these tre-
mendous breakthroughs in vaccinations. But there’s, I think, some
very, very troubling issues that have not been resolved. The thing
that I continue to find extremely disturbing is the fact that the
CDC still does not allow researchers access to the vaccine safety
data. If everything was so objective and any scientist at all can
look at this stuff, it would be one thing, but they continue to deny
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people access to this information. And until we get a free and open
dialog within the scientific community, I don’t think, for one, I will
ever be satisfied that there isn’t some data suggesting that some
children may have serious side effects from some of these vaccines
that is really going undetected, unnoticed and they may actually
cause autism.

Let me just conclude by saying that the issue with the MMR that
got all this started was a clinical study, and the Danish study is
again another epidemiologic study. And a clinical study is very,
very cheap and easy to do but nobody seems to want to do it. We
had somebody at one of our previous hearings, a Dr. Kriegsman
from New York, who had replicated some of Wakefield’s work
showing that these kids are developing inflammatory bowel dis-
ease, and then he wanted to do the next step, he wanted to actually
do the pathologic analysis on these biopsy specimens, and the insti-
tution that he worked at said, no, they don’t want to get into it,
this is too controversial.

So if everything was so objective and scientific like Mr. Waxman
is saying, why do you have a major institution in New York City
saying, no, we don’t want to get into that?

You know, to a certain extent the problem is we’re trying to in-
vestigate a sacred cow. For a lot of people in the medical commu-
nity, there’s this tremendous fear. If you say anything negative
about vaccines, then parents will stop vaccinating their kids and
then you’ll have all these outbreaks of these diseases. I don’t think
parents are that stupid. I think parents will continue to vaccinate
their kids. We have a responsibility to them to really find out if
there’s truth in all this. I don’t think the answers are in, and I
don’t think this mercury study really helps us that much either. It
provides—let my just say it’s a great study and we’re going to hear
more about the mercury study because it gives us data in an arena
where we had no data, so I'm thankful for that, but basically stud-
ies 40 kids. We don’t know if the kids that get autism in response
to mercury are kids who don’t handle the mercury properly. And
I don’t think the ranking member was accurate at all to say that
this puts this issue to rest. Frankly, I’ve been very, very surprised
at his attitude in all this because before I got here I had an image
of him as being somebody who would really go after all these toxin
issues and all these pollution issues, and ethyl mercury, which is
what thimerosal disassociates into, is chemically very, very similar
to methyl mercury in its structure. It’s very, very bothersome when
you follow the vaccine—well, it’s not in the vaccines anymore, but
a few years ago when you followed the vaccine schedule you were
giving kids doses 10, 20, 30 times the toxic dosage for these kids.
And the recent—I guess it was in the Lancet study that looked at
these kids and looked at excretions, I think it was a very valuable
study but it doesn’t answer the question that the kids that become
autistic may be the kids that don’t process the thimerosal properly,
and that study only had 40 kids in it.

So I say to you, Mr. Chairman, keep it up. I would like to see
you get a subcommittee chairmanship in the next Congress and I'd
like you to continue pushing this vaccine safety issue until we get
answers to some these questions, until the CDC starts opening up
that VSD data to independent researchers. You know, in Florida
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we have this thing called a sunshine law. What everybody says is
sunshine is the best antiseptic. The best way to get answers on the
vaccine safety data is to open it up and let objective scientists come
in and look at it. If these vaccines aren’t that safe then that will
be validated.

I think I’'ve gone more than 5 minutes, Mr. Chairman. I want to
thank you. I yield back.

Mr. BURTON. Just to followup on what you said, the Justice De-
partment filed a motion asking the Special Master to keep all infor-
mation secret, and that follows along with what you’re talking
about. That’s very disconcerting to me.

Mr. WELDON. Mr. Chairman, if I could just interject one other
point. I objected to the language that was put in the Homeland Se-
curity Act on protecting the vaccine producers. And you know, Mr.
Waxman just said that these studies show that it’s safe and then
he criticized us for protecting, he criticized Republican leadership
for protecting the manufacturers. If what he said is true, that
they're safe, then why should he be critical of us protecting the
manufacturers? The truth is that language shouldn’t have been in
there. I objected to it and I think you objected to it as well, and
it was a Member of the Senate who put that language in there.
And I'm ready to work with Mr. Waxman and all the other Mem-
bers on the minority side when we try to move that vaccine safety
bill in the next Congress. I know Senator Snowe is very, very inter-
ested in doing something about this, and I think we can fix this
issue.

And the one thing that Mr. Waxman said which is correct is that
we need to make sure the kids are protected. But I might say that
if mercury isn’t a problem and if MMR isn’t a problem, then, you
know, why should he be concerned that language was in there? I
think the language should be changed. I'm ready to work with you,
Mr. Chairman and Mr. Waxman, to try to fix it.

Mr. BURTON. Very good. Mr. Kucinich.

Mr. KuciNICH. As I listen to the debate and have listened to it
over this past year between two individuals who I respect most
highly in this Congress, Chairman Burton and Mr. Waxman, it
causes me to reflect on how is it possible that you can get two peo-
ple who care so much about this country and whose dedication to
the people is unquestioned and revered, how Mr. Waxman, for ex-
ample, who’s been the champion in Congress in challenging the to-
bacco companies, long before anyone thought about it, understood
the health questions that were involved, and built a national rep-
utation around that. And on the other hand you have Chairman
Burton, who I happen to believe has been far ahead of the rest of
the country in raising issues about the safety of vaccines, and
rightly so, how is it you can get this kind of conflict.

Here’s how I think it happens: There are really profoundly dif-
ferent philosophical views on how knowledge is organized and I
think it is reflected here, and I think it’s worth thinking about
when we think about the debate that goes on here. One approach
deals in allopathic medicine, another one respected holistic medi-
cine. One approach is linear, the other one is nonlinear in its think-
ing. One is rational, the other one is intuitive. The one approach
is deductive, the other one is inductive. Neither is wrong. They're
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just simply different ways of looking at the world. They often can
lead to the discovery of matters that are urgent to the public inter-
est, which is why I'm here to state my support for the efforts of
Chairman Burton. He’s been courageous and he has gone forward
with dedication and persistence, and his commitment to the search
for a cause for autism has provided leadership toward a goal that
will eventually help not only his own family but also thousands of
individuals with autism throughout the world.

I want to thank the witnesses who have researched studies and
experienced firsthand the effects of autism. As you know, autism
spectrum disorders present a significant problem to our youth. The
Centers for Disease Control estimates almost 400,000 children are
affected by autism. Equally disturbing are estimates by the Inter-
national Child Development Resource Center that autism-related
costs will exceed 1 trillion in the next 50 years. $1 trillion. As the
rates of autism appear to be increasing in many States, autism pre-
sents a problem of profound significance to all of us. It is essential
that we continue to address this issue.

The NIH has taken significant steps to find answers with an
international effort that brought together researchers from Canada,
Britain, France and Germany to study causes and mechanisms of
autism. From this research theories about the connection between
autism and vaccines are being developed, providing possible clues
that bring us closer to the answers we seek. The NIH should be
applauded for these efforts. At the same time we must recognize
the research is ongoing. It is by no means complete.

The Institute of Medicine reports that the report that was pub-
lished last year concluded, “the evidence is inadequate to accept or
reject a causal relationship between exposure to thimerosal from
vaccines and neurological development, disorders of autism, ADHD,
speech and language delays.” It also called for more research. From
this report and other recent research it could be possible that thi-
merosal is a contributing factor in autism. And unless we have fo-
rums like this, there is no way to move that discussion and that
effort forward.

With these conclusions in mind, it’s unjust that an exemption
has been provided to vaccine manufacturers in the homeland secu-
rity bill in sections 1714 to 1717. This exemption will effectively
shield vaccine manufacturers from lawsuits from claimants that al-
lege injury from thimerosal containing vaccines. Even those claim-
ants involved in pending litigation will be forced to drop their law-
suits and begin a new process through the Vaccine Injury Com-
pensation Program. While I believe that the Vaccine Injury Com-
pensation Program is largely a good program, it is in need of re-
form and I support the chairman’s legislation to make needed re-
form, H.R. 3741.

The exemption that slipped into the homeland security bill will
deny many thimerosal injury claimants redress because the current
law governing the Vaccine Injury Compensation Program imposes
a 3-year statute of limitations. This will restrict the number of
claimants that can seek redress for their injuries. The overall effect
of the sections 1714 to 1717 will be that many claimants will be
prevented from seeking recourse through the judicial system and
some claimants are prevented from any sort of redress. Meanwhile,



9

manufacturers that are ultimately responsible will be shielded from
that responsibility. Both the substance of these provisions and the
process in which they were added were wrong.

I know, Mr. Chairman, you share my concerns. You addressed
these passionately on the floor of the House and addressed to the
House on the day that the House passed the homeland security leg-
islation and emphasized over and over these same points. This
committee has investigated this issue in depth over the past 3
years. Should this committee have introduced legislation to repeal
sections 1714 to 1717? And I hope the committee takes the lead on
this issue.

Well, sections 1714 to 1717 may be just one issue of the many
that this committee has investigated relating to autism. I look for-
ward to reading the testimony of the witnesses as it relates to sev-
eral vaccines and the work of a number of government agencies.

I thank the witnesses for their work, hope to continue to improve
the way our government addresses autism and want to say that I
am proud to be on a committee that is chaired by Dan Burton and
I'm proud to be brought to this committee by my dear friend Henry
Waxman. Thank you very much.

[The prepared statement of Hon. Dennis J. Kucinich follows:]
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. Opening Statement

Rep. Dennis Kucinich
December 10, 2002
“Vaccines and the Autism Epidemic: Reviewing the Federal Government’s

Track Record and Charting a Course for Action in the Future”

1 would like to begin by thanking Chairman Burton for his dedication and
persistence on the issue of autism. His commitment to the search for a cause for
autism has provided leadership toward a goal that will eventually help not only his
own family, but also thousands of individuals with autism throughout the world.
My thanks also to the witnesses, who have researched, studied, and experienced

firsthand the effects of autism.

As you all know, autism spectrum disorders present a significant problem to our
youth. The Center for Disease Control estimates that almost 400,000 children are
affected by autism; equally disturbing are estimates by the International Child
Development Resource Center that autism-related costs will exceed $1 trillion in
the next fifty years. As the rates of autism appear to be increasing in many states,
autism presents a problem of profound significance to all of us. It is essential that

we continue to address this issue.

The National Institutes of Health has taken significant steps to find answers with
an international effort that has brought together researchers from Canada, Britain,
France, and Germany to study causes and mechanisms of autism. From this
research, theories about the connection between autism and vaccines are being
developed, providing possible clues that bring us closer to the answers we seek.

The NIH should be applauded for these efforts.
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At the same time, we must recognize that this research is ongoing. It is by no
means complete. The Instituie of Medicine report that was published last year
concluded: “the evidence is inadequate 10 accept or reject a causal relationship
between exposure 1o thimerosal from vaccines and neurological development
disorders of autism, ADHD. and speech and language delays.” It also called for
more research. From this report, and other recent research, it could be possible that

thimerosal is a contributing factor in autism.

With these conclusions in mind. it is unjust that an exemption has been provided 10
vaccine manufacturers in the Homeland Security bill in sections 1714-1717. This
exemption will effectively shield vaccine manufacturers from lawsuits from
claimants that allege injury from thimerosal-containing vaccines. Even those
claimants that are involved in pending litigation will be forced to drop their
lawsuits and begin a new process through the Vaccine Injury Compensation
Program. While 1 believe that the Vaccine Injury Compensation Program, VICF,
is largely a good program, (it is in need of reform, and I support the Chairman’s
legislation to make needed improvements, HR 3741.) The exemption slipped into
the Homeland Security bill will deny many thimerosal injury claimants redress
because the current law governing the VICP imposes a 3-year statute of
limitations. This will restrict the number of claimants that can seek redress for their

injuries.

The overall effect of sections 1714-1717 will be that many claimants will be
prevented from seeking recourse through the judicial system, and some claimants

are prevented from any sort of redress. Meanwhile, manufacturers that are
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ultimately responsible will be shielded from that responsibility. Both the substance

of these provisions and the process in which they were added are wrong.

I know, Mr, Chairman, that you share my concerns, addressed to the House on the
day that the House passed the Homeland Security legislation, and emphasized
these same points. This committee has investigated this issue in depth over the
past 3 vears. Shouldn’t this committee introduce legislation to repeal sections

1714-1717?7 Shouldn’t it be this committee that takes the lead on this issue?

While sections 1714-1717 may be just one issue of the many that this committee
has investigated relating to autism, I look forward to the testimony of the witnesses
as it relates to several vaccines and the work of a number of government agencies.
I thank the witnesses for their work and hope to continue to improve the way our

government addresses autism.
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Mr. BURTON. Thank you very much. Mrs. Maloney.

Mrs. MALONEY. Thank you, Mr. Chairman. I’d like to thank you
and Ranking Member Waxman for focusing on this important
issue. I would especially like to thank you, Chairman Burton, for
your determination, courage and long time commitment to inves-
tigating an issue that I know is very personal to him, autism. May
I also say that I have often been on the other side of issues with
Chairman Burton. We don’t always agree, but I have seen his dog-
ged determination firsthand and if anyone can get to the truth on
this issue, he can, and I applaud your effort, Chairman Burton.

I have understood from the Republican staff that in his opening
statement the chairman will detail a chronology of events sur-
rounding autism research and the role of the Federal Government.
But I do not believe that his presentation will include what I think
was an outrageous abuse of legislative power, the Majority Leader
Dick Armey’s gift to Eli Lilly that added last minute provisions in
the Department of Homeland Security bill. These provisions that
were added in the dark of night deny families of autistic children
the right to file suits seeking compensation from manufacturers of
thimerosal.

Let me be very clear the new law blocks pending litigation
against the manufacturers of this mercury based preservative, thi-
merosal, being brought by the families of autistic children. The new
law forces families to seek relief from the Vaccine Injury Com-
pensation Program. The New York times called the leadership’s
late addition, “an abuse of congressional process.” And I believe
this is an understatement and I request unanimous permission to
place in the record the editorial from the Times.

Mr. BURTON. Without objection, we'll do that.

[The information referred to follows:]
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‘The recent backroom political maneuver that pave EH Lilly proteciion against Jawsnits for damage

allegedly caused by a mercurv-containing preservative in vaceines was not only an abuse of Congressional ¥
process. lts more pernicious effect was 1o fan fears about the safety of vaccines and the ingredients used to
protect them from dangerous comamination.

The preservative in question. known as thimerosal. was used in many vaceines to prevent microbial
comamination unti} concerns were raised in 1999 that cumulative doses of mercury might cause subile
harm to the developing brain. Since then, thimerosal has been dropped from the vaceines routinely
administered 1o infants in America, but the issue remains imporiant because thousands of parents whose
children had previrusly received mercury-containing vaccines have filed damage claims ar lawsuite
alleging harm. Although mercury is known to be 10xic at high doses, there is very little data on whethe:
very low doses of ethyl mercury. the form found in thimerosal, can be hanmful. Last vear the Institute of
Medicine, an arm of the National Academy of Sciences, conciuded that the scientific evidence neither
proved nor disproved a link between thimerosal and ncurodevelopmertal disorders in children. But this
vear the World Health Orpanization endorsed the preservative for global use, concluding that there is no
evidence of toxicity in infants, children or adults exposed to thimerosal in vaccines. That judgment was
buttressed by an encouraging study published Jast Saturday in The Larcet, a British medical journal. It
found that vaceines containing thimercsal did not raise the ammount of mereury in infants above federal
safety limits and that the mercury was excreted quickly, suggesting that it wonld not accumulate with
sepeated vaceine injections and cause damage.

Whatever risks might be posed by thimerosal are remote compared with the risk from not getting
vaccinated. That is why the American Academy of Pediatrics recommended this week that infants as young
as six months be given influenza vaceine, which still contains small amounts of thimerosal. The academy
said healthy infants were at relatively high risk of hospitalization for the flu; thus the benefits of
vaccination "ourweigh the theoretical risk of adverse effects. if any, fom the small volume of thimerosal”
in the vaccine, http://www.nyiimes.com
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Mrs. MALONEY. Another quote was included in yesterday’s Wash-
ington Post. Donna Brinker, the mother of an autistic son named
Thomas, said, “I believe in protecting our homeland but it petrifies
me to think that our nation would protect any industry at the ex-
pense of our children.” And, Mr. Chairman, I would like to add yes-
terday’s Post story likewise to the record.

[The information referred to follows:]
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New Vaccine Clause Angers Parents of Autistic
Amendment Buried in Homeland Security Law Restricts Right to Sue Makers of Drug Preservative

By Susan Warner
Special to the Washington Post
Monday, December 9, 2002; Page A0

Thomas Brinker loves to sing and play with string. He watches ABC News anchor Peter Jennings on
television every night and shouts: "Tickle Peter Jennings.” He's 8 now, but his attention span is short and
his temper flares easily.

Thomas has autism, a condition his parents believe was caused by a simple childhood immunization.
"We're waiting for his first normal moment," said his mother, Donna Brinker of Glen Mills, Pa.

It was Donna Brinker's teraper that flared when she learned that Congress had quietly restricted her right to
sue Eli Lilly and Co. and other manufacturers of Thimerosal. the mercury-based vaccine preservative she
believes caused her son's condition. The change came in two paragraphs tacked onto the massive Homeland
Security Act just days before Congress approved the legislation in November.

The Brinkers are among 800 families in more than a dozen states that have filed similar cases seeking
compensation for the costs of their children's autism. Under the new law, signed by President Bush Nov.
25, the parents are required 1o file claims with a special administrative court under the National Vaccine
Injury Compensation Program before they can take their cases to civil court.

The changes could sharply reduce parents’ chances of prevailing in civil courts, where damage awards
normally could be much higher thap those in the "vaccine court.” The federal program covers claims for
medical and education expenses, but damages for pain, suffering and death are limited to $250,000.
Lawyers for the plantiffs say their awards would likely be higher if they could first take their cases to state
courts, where civil juries are known to award millions of doflars in medical injury cases.

Meanwhile, the Department of Justice has filed a request to restrict the use of information gathered in
vaccine court proceedings in subsequent civil court cases, another potential obstacle for the plaintiffs.

"] felt betrayed,” Brinker said of the new legislation. "I believe in protecting our homeland, but it petrifies
me to think that our nation would protect any industry at the expense of our children."

Penny Starr-Ashton, of Drexel Hill, Pa., whose autistic 6-year-0ld daughter, Maddie, is another plaintiff in
a class-action lawsuit filed in Pennsylvania in July, said it is particularly painful to have the provision
wrapped in the flag.

"Who doesn't want a safer conntry?” she asked. "But who's going to protect me? Who's going to protect my
child?”

The National Institute of Child Health and Human Development estimates that between 1 in 500 and 1 in
1,000 children is diagnosed with autism in the United States each year. Initial studies in the 1960s found
four to five cases of autism in every 10,000 people, although the institute cautions that some of the increase
could be due to changes in reporting and diagnosing the disease.

A study by the University of California at Davis found that a third of California parents of autistic children
diagnosed in the mid-1990s blame vaccines for their children’s illnesses.

10of3 12/9/82 1239 P
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Congress created the National Vaceine Injury Compensation Program in 1986 to address growing concerns
about vaccine safety, Claims are filed with the Department of Health and Human Services through the U.S.
Court of Federal Claims, The program has paid out 1,775 claims totaling $1.4 billion and is funded by a
75-cent surcharge on every child vaccination.

Brinker said parents of children with signs of mercury poisoning can spend up to $20,000 a year out of
pocket. Thomas is undergoing chelation therapy to draw metals out of his body and is on a strict diet. His
parents take him to a specialist in Louisiana for treatment, and his mother travels to Mexico to get drugs
that are not approved in the United States.

Beyond today's expenses, Brinker worries about supporting Thomas in the long term. "The mercury
preservative has deprived Thomas of having a normal fife,” she said. "That our nation would protect such a
kilfer is beyond comprehension.”

Aside from potentially lower awards, Thorras Brinker and Maddie Ashton will have another problem in
vaceine court, said their lawyer, Tobi Millrood. Like many children, they were diagnosed with autism more
than three years after their vaccinations, beyond the time permitted to file under the prograrn's rules.

Some states, including Oregon, Florida, Louisiana, Illinois and California, had ruled that they had
jurisdiction over Thimerosal cases, said John Kim, a Houston lawyer who argued against the government's
request to close vaccine court records. "Now I guess this new provision in the Homeland Security Act
trumps that,” Kim said.

Meanwhile, all Thimerosal cases have been put on hold at vaccine courl while the court grapples with the
scientific debate over the possible causes of autism. The Office of the Special Master, which oversees
procedural issues at vaccine court, expects 3,000 to 5,000 filings.

Parents outraged about the last-minute change point to Eli Lilly, the Indianapolis drog maker, as its biggest
beneficiary. Lilly invented Thimerosal and manufactured it until the 1980s. The preservative is 50 percent
mercury by weight, and had been used in vaccines since the 1930s. Lilly is a defendant in 200
Thimerosal-related lawsuits.

v’ turned into being about money,” Brinker said. "Parents with kids with autism don't have the money to
give to congressmen, It tums out whoever has the most money wins."

The provision in the Homeland Security bill was criginally written by Sen. Bill Frist (R-Term.), a physician,
as part of broader legislation aimed at helping drug companies produce vaccines after post-Sept. 11, 2001,
concerns about smallpox and anthrax. The number of U.S. vaccine manufacturers has dropped to four, with
companies complaining of low profit margins, manufacturing problems and fear of liability for injury.

Edward G. Sagebiel, a spokesman for Lilly, said his company had no role in pushing the last-minute
legislative changes. "We express sympathy for the parents and the children who have suffered adverse
reactions,” he said. "However, the lawsuits that have been filed against Lilly and other manufacturers are
not supported by science.”

The House Government Reform Committee has scheduled a hearing on vaccine safety for Tuesday.
In 1999, the Food and Drug Administration conducted a review of Thimerosal and found no evidence of

harm beyond limited cases of hypersensitivity to the vaccine. But the same year, the Academy of Pediatrics
and the U.S. Public Health Service recommended that Thimerosal be removed from vaccines, partly out of

12/9/02 12:59 PM
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fear that parents would stop immunizing their children and create a bigger public health problem.

In October 2001, the Institute of Medicine, a branch of the National Academy of Sciences, said there was
no evidence that Thimerosal caused autism, but it did say the theory was "biologically plausible.”

Most recently. on Nov. 30, the British medical journal the Lancet published a study showing that infants
who received vaccines containing Thimerosal had levels of mercury in their blood that are within federal
limits.

Starr-Ashton remains unconvinced. "I don't believe anything that is 50 percent mercury by weight is safe,"
she said. She noted reports of health damage caused by mercury in fish, thermometers and dental fillings.

"I'm not that dumb."”

The debate over science has become a furor over the democratic process in the tight-knit community of
parents of children with autism that is linked by the Internet and community support groups.

"Nobody is owning up to it," Brinker said. "It is so underhanded. I just can't believe our government would
do this. We're not going to back down on this issue. We will not be silent.”

Starr-Ashton said she is not against vaccines, especially because she taught in a school for the deaf for
many years: "I saw first-hand the damage done by rubella.”

But now she does not know who to trust. "Here I was, a dutiful parent taking my child to do what the
government and the Academy of Pediatrics said ] should do to protect my child against disease,"

Starr-Ashton said. "Something went terribly wrong. I need answers.”

© 2002 The Washington Post Company

30of3 12/9/02 12:59 Pt
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Mrs. MALONEY. The Homeland Security bill was not the right
place to change existing law governing vaccines and certainly not
vaccines that have absolutely nothing, absolutely nothing to do
with homeland security, and it certainly isn’t the way to change ex-
isting law. Rewriting public policy in the middle of the night with-
out proper notice, without regular order, without hearings, real leg-
islative policy should not be made this way. It is inexcusable and
flies in the face of the principles of open and just government.

Another part of the scandal, and I considered it a scandal, is for
days we couldn’t find out how this happened. At least and finally
Mr. Armey finally came forward days later and claimed credit for
the inclusion of the language at the request of the White House.
I would not want to claim credit for what one editorial called,
“sneaky, backhanded and anonymous.” But what I would really
like to know and to learn from these hearings is what is Eli Lilly,
this pharmaceutical company, so worried about? Why do they need
this new protection? Hopefully we will learn some of what they are
worried about today from our distinguished panelists and sci-
entists.

Autism and the growing rates of autism among our children is
a serious issue that deserves sincere deliberation and attention
from this Congress. I am proud to have been part of a bipartisan
commitment and coalition that has worked for the past 5 years to
double the funding for the National Institutes of Health, the re-
search arm for health. We worked to double it from $13.6 billion
in fiscal year 1998 and when we finally get a budget in 2003, if it
goes forward as planned, it will have climbed to $27.3. The hope
is that these strong investments in biomedical research will spur
scientific advances that will ultimately translate into better health
care for the American people, including a better understanding of
autism and vaccine safety. We do not have a consensus in the sci-
entific community as to the cause of autism. More research and
funding is needed to investigate this troubling health issue.

I wholeheartedly support Chairman Burton’s quality call for a
White House conference on autism. We need continued robust re-
search for the sake of our children. We need to know more. And
I congratulate your efforts on focusing on this important health
issue. Thank you, Mr. Chairman. I yield back the balance of my
time.

[The prepared statement of Hon. Carolyn B. Maloney follows:]
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Thank vou Mr. Chairman and Ranking Member Waxman.

I especially would like to thank Chairman Burton for his determination. courage and longtime
commitment to investigating an issue that 1 know is very personal to him, autism.

May I also say that I have often been on the other side of issues from the Chairman. Ihave scen
his dogged determination first hand and if anyv one can get to the truth on this issue, he can. ]
applaud your effort, Chairman Burton!

The Chairman in his opening statement detailed the chronology of events surrounding autism
research and the role of the Federal government.

He alluded to the eleventh hour action by this Congress, and 1 guess more specifically Majority
Leader Dick Armey’s gift to Eli Lilly, that added last-minute provisions to the Department of
Homeland Security bill. These provisions deny families of autistic children the right to file suits
seeking compensation from manufacturers of Thimerosol.

1.et me be plain, the new law blocks pending litigation against the manufacturers of this mercury-
based preservative, Thimerosol, being brought by families of autistic children. The new law

forces families to seek relief from the Vaccine Injury Compensation Program.

The New York Times called the Leadership’s late addition, “an abuse of Congressionaj process.”
That is an understatement.

PRINTED ON BECYCLED PAPEF
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The better quote was included in vesterday’s Washington Post. Donna Brinker. the mother of an
autistic son named Thomas, said, (quote) “1 believe in protecting our homeland. but it petrifies
me 1o think that our nation would protect any industry at the expense of our children.” (end
quote) Mr. Chairman. 1 would like 10 add vesterday’s Post story to the record

The homeland sceurity bill was not the right place to change existing Jaw governing vaccines and
certainly not vaccines that have absolutely nothing to do with national security.

And it certainly isn’t the way 1o change existing law -~ rewriting public policy in the middle of
the night without proper notice, without regular order, without hearings. Real legislative policy
should not be made this way. it is inexcusable and flies in the face of the principles of open
govcmmcm.

But the real scandal is that for days, we couldn’t find out who did it!

I thought we might have 1o call on Sherlock JHolmes to solve the mystery.

I"'m waiting for the movie!

At least Mr. Armey finally came forward days later and claimed credit for the inclusion of the
language at the request of the White House. 1 would not want to claim credit for what one

editorial called “sneaky. back-handed and anonymous...” Hear. Hear.

What 1 would like to know is: What is Eli Lilly. this pharmaceutical company, worried about?
Why do they need this new protection?

Hopefully we will learn some of what they are worried about today from our distinguished
panelists.

Autism and the growing rates of autism among our children is a serious issue that deserves
sincere, deliberate attention from this Congress.

1 am proud 1o have been a part of the bipartisan commitment to doubling the Natjonal Institutes
of Health (NIH) budget — from $13.6 billion in FY98 to $27.3 billion in FY03 (if we pass the
appropriations bill). The hope is that these strong investments jn biomedjca] research will spur
scientific advances that will ultimately translate into better health care for the American people,
including a better understanding of autism.

We do not have consensus in the scientific community as to the cause of autism. More research
and funding is needed to investigate this troubling health issue. I wholeheartedly support
Chairman Burton’s call for a White House Conference on Autism.

But a sneaky midnight attack on seeking the truth and Jooking for causes will not work.

We need continued, robust research. For the sake of the children, we need to know more.
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REP. MALONEY DENOUNCES
“MIDNIGHT DEAL”

JOINS LAWMAKERS IN CALLING ON PRESIDENT TO
HOST CONFERENCE ON AUTISM

Washington, DC — Today, Congresswoman Carolyn B. Maloney (D-NY) joined fellow
lawmakers on the House Committee on Government Reform in condemning the House
Leadership for adding last-minute provisions to the Homeland Security Bill designed to protect
Eli Lilly from families with autistic children seeking compensation. In addition, she joined
Chairman Dan Burton (R-IN) in urging the President to hold a White House Conference on
autism.

“News reports called the Leadership’s actions ‘an abuse of Congressional process.” That is the
understatement of the year. Real legislative policy is not made in the dead of night, nor should it
be made at the expense of our children,” said Congresswoman Maloney in a statement today.

In recent years the number of American children suffering from autism has risen significantly. A
recent study funded by the State of California determined the number of autism cases in the state
has tripled in the last 10 years. Based on statistics from the U.S. Department of Education and
other governmental agencies, autism is growing at a rate of 10-17 percent per year.

For the full text of Congresswoman Maloney’s statement, please go to: www.house.gov/maloney

i
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A massive homeland security bill that was adopted by Congress last month is
supposed to protect the United States from terrorism, but it also protects large
drug companies from a very different enemy: parents of children with autism

A provision attached to the bill in the House at the iast minute shields
companies from lawsuits by parents who say a preservative in infant vaccines
caused their children's developmental disorder.

Thimerosal. which contains mercury. was developed by Eli Lilly & Co. in the
1920s and was widely used in infant vaccines. The preservative enabled doctors
to use the same vial of vaccine to inoculate many different children without
risk of contaminating it. But some parents believe that mercury's presence in
vaccines exposed their babies to damaging levels of what is, after all, a
neurotoxin.

Studies thus far have not proved a link between thimerosal and autism. But
such concerns were reinforced in 2000 when the Food and Drug Administration
asked drug companies to stop using mercury-based preservatives in infant
vaccines.

Now, though, legal options for families who believe that their chiidren were
harmed have been significantly curtailed. This amendment affords thimerosal the
same liability protection enjoyed by vaccines

Instead of being able to file suit in state court, parents will have to first
go through the federal Vaccine Injury Compensation Program, a 14-year-old,
no-fault system that provides limited compensation: medical costs and up to $
250,000 for pain and suffering. If they are dissatisfied with the outcome. they
can then file suit

For some families, this is more than just another hoop to jump through. The
federal program has a three-year statute of limitations. Many parents of
autistic children did not suspect thimerosal until after that deadline passed.
They are left without any recourse.

A case can be made for treating thimerosal as an intrinsic part of a vaccine,
something that should properly be handled by the federal program. But it
shouldn't have been done in this_sneaky, back-handed and anonymous way. No one ‘*’
has admitted to attaching the rideér. ) T

The matter should have been debated on its own merits. not buried in a nearly
500-page bill that the Senate was under enormous pressure to adopt before the
end of the year. .

Some of the amendment's defenders argue that the thimerosal question does
have a bearing on homeland security since vaccines are needed to protect the
nation from bioterrorism. But thimerosal isn't used in vaccines for anthrax or
smallpox or other potential bioterrorist agents. And while a successful lawsuit
could hurt a pharmaceutical company that manufactures needed vaccines, that's a
pretty tenuous connection to homeland security

The beneficiaries are big drug companies such as Eli Lilly, and it's a shame
that efforts to strip it from the biil failed. Now, autistic children and their
families will have to hope for fairer treatment next year, when Senate Majority
Leader Trent Lott says that special interest provisions in the bill will be
reworkea

_OAD-DATE: December 3. 2002
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The recent backroom political maneuver that gave EXi Lilly protection against lawsuits for damage
allegedly caused by a mercurv-containing preservative m veceines was not only an abuse of Congressional

process. Its more pernicious effect was to fan fcars about the safety of vaccines and the ingredients used 1o
protect them from dangerous contanunation.

The preservative in question, known as thimerosal, was used In many vaceines 1o prevent microbial
contamination until concems were raised in 1999 that cumulative doses of mercury might cause subtle
harm 1o the developing brain. Since then, thimercsal has been dropped from the vaccines routinely
administered to infants in America, but the issue remains important because thousands of parents whose
children had previously received mereury-containing vaccines have filed damage claims or Jawsuits
alleging harm. Although mercury is known to be toxic at high doses, there is very little data on whethe:
very Iow doses of ethyl mercury, the form found in thimerosal, can be harmful. Last vear the Institute of
Medicine, an arm of the National Academy of Scicnces. concluded that the scientific evidence neithe:
proved nor disproved a link between thimerosal and newrodevelopmental disorders in children. But ths
vear the World Health Orgunization endorsed the preservative for global use, concluding that there is no
evidence of toxicity in infants, children or adults exposed to thimerosal in vaccines. That judgment was
buttressed by an encouraging study published last Saturday in The Lancet, a British medical journal. It
found that vaceines containing thimerosal did not raise the amount of mercury in infants above federal
safety limits and that the mercury was excreted quickly, suggesting that it would not accumulate with
repeated vaccine injecons and cause damage.

Whatever risks might be posed by thimerosal are semote compared with the risk from not getting
vaccinated. That is why the American Academy of Pediatrics recornended this week that infants as voung
as six months be given influenza vaccine, which still contains small amounts of thimerosal. The academy
said healthy infants were at relatively high risk of hospitalization for the flu; thus the benefits of
vaccination "outweigh the theoretical risk of adverse effects, if any. from the small volume of thimerosal”
in the vaceine. httpi/fwww nytimes.com
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Mr. BURTON. Thank you, Mrs. Maloney. My good friend down
there at the other end, Mr. Tierney.

Mr. TiIERNEY. Thank you, Mr. Chairman. Once again I thank you
for holding hearings that are both relevant and important to our
country.

Mr. BURTON. Before you start I want to thank you and your col-
leagues from Massachusetts for being so hospitable to us when we
were up there recently.

Mr. TIERNEY. We were happy to do it. That is just one of the top-
ics that we dealt with recently under your leadership in dealing
with the FBI and its culture and conduct and the importance of
making sure that agency is in fact protecting the interest of the
American people and not working against them.

Similarly here you’ve shown some great leadership in bringing
this issue to the forefront of the American public’s consciousness.
Everywhere we've seen an increase in the number of incidents of
autism, and my community is no different than any others. We've
seen a tremendous increase, oftentimes concentrated in very par-
ticular areas, inexplicably so. While that awareness has led to a
great community response, and we have many people that have
been working on this issue trying to support the families that have
to care for people with autism, making sure that centers are estab-
lished and facilities are available and people are there to work with
the families and with the children, and the children, in particular
as the children get older, in dealing with the situation of what hap-
pens with their future, that’s not enough. Obviously we have an ob-
ligation to try and find out as a government, encourage and sup-
port the scientific research and try to find out what is the cause,
must determine that, to educate families so that the research is
available to deal with autism within their family and to find either
a cure or some way to prevent autism from impacting us in the ex-
tent that it has. The resources to do this have to match the propor-
tion of the situation. I'm not sure at all that they do.

And I think, Mr. Chairman, that you’re right to raise that ques-
tion, where have we been on this issue, are we projecting forward
enough so that we give it the attention that it needs? Are we doing
the right kinds of studies and has our government been doing his-
torically what it needs to do to address these situations and will
it be equipped to move forward as we look into the future? I think
these are all important questions. This is obviously a growing con-
cern to many communities.

For those of us that won’t be able to stay for the whole hearing
I want to thank our witnesses for their written testimony, which
will be reviewed and which will inform us, I’'m sure, in the direc-
tion we take.

I want to close just again, Mr. Chairman, by thanking you for
your hard work in this area. I know it’s a great personal concern
to you. I think that you've moved beyond your own personal con-
cern to embrace the concern that it has for many people across this
county, and I thank you for that.

Mr. BURTON. Thank you, Mr. Tierney. Before you leave, at the
end of my opening statement I was going to show two clips, but I'd
like for you to see them before you leave. It will just take a few
minutes.
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I'd like for you to start off by showing the clip of what happens
to brain tissue when it comes in contact with just a minute amount
of mercury. Can you start with that one? Then I want you to show
a brief tape showing what happens to a child who becomes autistic.

[Tape played.]

Mr. BURTON. Now that was a very low level of mercury that was
introduced into that study. And we continue to inject or we have
been continuing to inject our children with thimerosal, which does
contain mercury. I don’t know how anybody who could watch that
and know that has validity could doubt that there’s a very strong
possibility that has had a debilitating impact not only on children
but on senior citizens. Scientists believe, as was stated in that
show, that it’s a contributing factor to Alzheimer’s, which has
grown dramatically in recent years.

With that I want to show you, because a lot of people don’t know
before I make my opening statement, I want you to see what hap-
pens to a child who becomes autistic. I want you to bear in mind
why I feel so strongly about this, because my grandson was a nor-
mal child and 2 days after he got nine shots in 1 day, several of
which contained thimerosal, mercury, 40 some times the amount
that was tolerable in an adult, he started exactly like this child.
This is what parents are going through all across this country and
they have no recourse. The Vaccine Injury Compensation Fund has
a 3-year statute of limitations. If they don’t know within that 3-
year period that their child may have been affected by these vac-
cines, theyre out of luck, and they have no place to go but the
courts. And the language that my colleagues talked about that was
put in the homeland security bill blocks them from ever getting
restitution. And those people, some are selling their homes, they're
spending their life savings, working day and night trying to take
care of their kids, and it’s just wrong, and our government has to
fess up to this. And if the pharmaceutical companies are respon-
sible, then some way they have to aid in the compensation of these
people, either through additional moneys going into the victims’
Vaccine Injury Compensation Fund or some other way. And the
Vaccine Injury Compensation Fund needs to be revisited very soon
so that these people have access to it. To leave them high and dry
is criminal, in my opinion.

Now I want you to see what these parents are going through
with these kids.

[Tape played.]

Mr. BURTON. I could let you watch more of that but I think you
get the general idea. Now my grandson and thousands of children
across this country were normal kids and they got vaccinated with
multiple vaccines. And mercury in the brain has a cumulative ef-
fect; all scientists will tell you that it doesn’t wash out easily. It
gets in the fatty tissues and it stays there so it has a cumulative
effect. And yet we continue to get reports that say there’s no sci-
entific evidence that mercury causes autism. They don’t say it
doesn’t, they say we can’t conclusively prove that mercury causes
autism. They don’t say it doesn’t.

I was on television today, on CNN, and they had a scientist who
incidentally has a 9-year-old child who’s autistic. She said that
there’s no scientific evidence that mercury in vaccines cause au-
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tism. And I said, can you categorically say that mercury does not
in any way cause autism? And she jumped all over the table trying
to say, well, you know there’s no studies that show it and every-
thing, but she would not say and I have yet to find any scientist
who will say that there’s no doubt, no doubt, that the mercury in
vaccines does not contribute to autism. Now, they’ll say there’s no
scientific evidence, there’s no studies or anything that proves that
yet. But turn that around, there are no studies that disprove it ei-
ther. And so they’re skirting the issue.

Now, the pharmaceutical companies are involved in a great deal
of research, and I think that’s good, and vaccines are important.
They’ve given us the highest quality of health of any country in the
history of mankind. And I am for vaccines, but they need to be
properly tested. We had the Rotoshield virus that affected children
in their stomachs. And we had an advisory committee that tested
the Rotoshield vaccine and they said that it was ready to go on the
market. There were several people who dissented in that even in
that advisory committee. But they put the Rotoshield vaccine on
the market and a couple of children died, several were injured, sev-
eral had to have surgery. So they took it off the market in about
11 months.

The guy who headed that advisory committee had a stock in a
company that was making the Rotoshield virus vaccine. Shouldn’t
have done it. He had a tainted point of view. But nevertheless he
did. Now, I asked the FDA how many times they do not agree with
the findings and accept the findings of the advisory committees, be-
cause that’s all they are, are advisory committees. Do you know
how many times? 100 percent. 100 percent of the time they accept
those findings and go ahead with it. So we may have some conflicts
of interest here that need to be explored.

Now you may say, well, that’s subjective. You’re not really sure
about that. What about the homeland security bill? We have a class
action suit, and I'm no friend of the trial attorneys, but we have
a class action lawsuit with hundreds of families that are suing be-
cause they think their children are being damaged by mercury in
vaccines and our committee wrote most of that bill. We were the
committee of jurisdiction, primary jurisdiction. We should have
been notified of any change in the bill because we wrote most of
it, but what happened? The leadership stuck in at the last minute
under the cover of darkness the amendment that we've talked
about today. I support my leadership, I think they're great. I think
they’ve done an outstanding job. But that should never have hap-
pened because it cuts off the access of a lot of families who have
had damaged children from any source of compensation for their
child’s injury, and it’s just wrong and it was designed to protect the
pharmaceutical industry, and that’s not right.

Now, you say, well, if it was designed to protect the pharma-
ceutical industry and it was stuck in there, nobody really knows
who did it, you can’t find anybody in that gang that got it done
that’s going to own up to that, then there must be some concern
that the suit might be successful. And so they’re throwing those
kids out in the cold and their parents who are mortgaging their
homes and losing their life savings trying to take care of a child
like that so they can protect their company. Now, I want to tell
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you, I want to protect the pharmaceutical companies. I voted for
the Vaccine Injury Compensation Fund, which was to put money
out of each shot that was given to people into the fund so that if
there was damage they could go to that fund and get restitution,
get some help for their kids or whoever was damaged by the vac-
cine. But it’s not a nonadversarial program. We’ve got people who
have waited 10 years. And then they've been threatened by the
Justice Department in some cases if they say anything about the
problems and the roadblocks they’ve run into. They’ll extend that
time before they get compensation for another year or two or three,
and they need the money desperately for their kids. Is that the way
government should operate?

I think not.

Now, if we have to say to the pharmaceutical companies, OK, we
are going to extend the Vaccine Injury Compensation Fund for a
longer period of time so that the fund parents have access to it,
who missed the boat, then so be it. If we have to say to the phar-
maceutical companies that you're going to have to put a little bit
more money out of each vaccination that’s given into the Vaccine
Injury Compensation Fund so these kids are protected, then so be
it.

If they would do that, I'd get off their back and our committee
would get off their back and the Congress would get off their back.

But, no, what do they do under the cover of darkness? They try
to block every attempt for these parents to get restitution, and that
is wrong. It’s wrong for our government to participate in that, and
it’s wrong for the pharmaceutical companies to participate in that.
It’s wrong to throw those people out in the cold who have been
damaged. And it’s not just a few; it used to be one in 10,000, and
now it’s one in more than 250 kids that are being damaged in this
country that are autistic.

Now, those kids are going to grow up. They aren’t going to die.
It’s not like a lot of diseases where they get infected and they drop
dead. They’re going to live to be 50, 60 years old. Now, who do you
think’s going to take care of them? It’s going to be us, all of us, the
taxpayers, and it’s going to cost, I think, as you said, Mrs. Maloney,
trillions of dollars.

So we can’t let the pharmaceutical companies and our govern-
ment cover this mess up today, because it ain’t going to go away,
and it’s going to cost the taxpayers trillions more if we wait around
on it. And for our FDA and HHS and the health agencies to con-
tinue to hide behind this facade that there have been studies that
conclusively prove otherwise is just wrong, too, because not one of
them is going to tell you that there’s no doubt whatsoever that
mercury in vaccine does not cause or contribute to autism; and the
same thing is true with the MMR vaccine. We need to have conclu-
sive evidence, and that means, don’t say we can’t prove that it
causes it.

Turn that argument around. We can’t prove that it doesn’t, so
we're going to study it and we’re going to find out. And you in the
health field, you who run our health agencies in this country who
are sitting here today, you have an obligation to these kids that
you just saw there, to make sure that these studies are complete,
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thorough, so that everybody knows that we have all the facts. And
you don’t have that.

And when you come up to testify today from HHS, I want you
to tell me that you are absolutely sure 1,000 percent that the mer-
cury in the vaccines has no impact whatsoever on autism. If any
of you will tell me that, I want you to prove it to me, and if you
can’t, then, damn it, get on with doing another study.

I have been fighting this battle for 3 years, as has my committee,
and we are tired, but we’re not nearly as tired as all these families
that are watching their kids grow up, banging on the walls and
having chronic diarrhea and constipation and other things. You
shouldn’t let that happen, and you should get to the bottom of it.

Now, I know you people over at HHS and CDC don’t like me
much, and I really don’t care. I care about these kids, and I care
about my grandson; and I'm not going to be chairman anymore,
and a lot of you people think, well, he’s not going to be chairman
anymore so we'll have him off us. You will not have me off your
back. I'm going to be a subcommittee chairman and I'm going to
make absolutely sure that I'm going to have under my control the
investigations of our health agencies because of this very issue.
And so I'm not going to go away and neither is this committee, and
we are going to continue. And the new chairman, I'm going to talk
to him when necessary about subpoenaing you back before the sub-
committee to talk about this issue.

So, please, for the sake of these kids, and for your own sakes if
necessary, study this thing thoroughly. Study the thiomersal in the
vaccines. If you want to protect the pharmaceutical companies be-
cause you have been getting, indirectly or directly, money for
grants and stuff for scientific research, that’s OK. I don’t like it,
but that’s OK. Just make sure that the Vaccine Injury Compensa-
tion Fund works and that the parents who have had damaged kids
will be able to go to that compensation fund and get restitution
without having to mortgage their homes to pay for legal fees that
aren’t paid until the end, because they can’t do it. And there’s a
lot of lawyers that won’t even take those cases because they want
to get their money as they spend their time.

So I think I have said enough. I'm just telling you, I feel so
strongly about this because I've seen these mothers and these fa-
thers come forward with tears in their eyes, crying, saying, we've
got this terrible problem and we have nowhere to go, nowhere to
turn; and our kids were damaged, and they changed right after
they got these vaccines. And it ain’t right, it’s just not right.

So I have said enough. Our first witness, and I'm sorry I didn’t
read all of the opening statement today. I know my staff worked
real hard on it.

First panel is Dr. Baskin, Dr. Geier and Dr. Spitzer, and we’d ap-
preciate it if you’d approach the witness table and stand to be
sworn.

[Witnesses sworn.]

Mr. BURTON. Dr. Baskin, would you like to start with an opening
statement?
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STATEMENTS OF DAVID BASKIN, M.D., PROFESSOR OF NEURO-
LOGICAL SURGERY, BAYLOR COLLEGE OF MEDICINE, HOUS-
TON, TX; MARK GEIER, M.D., PH.D., GENETIC CONSULTANTS
OF MARYLAND, BETHESDA, MD; AND WALTER SPITZER, M.D.,
M.P.H.,, F.R.C.P.C., EMERITUS PROFESSOR OF EPIDEMIOL-
OGY, McGILL UNIVERSITY, MONTREAL, CANADA

Dr. BASKIN. Yes, sir.

Mr. Chairman, distinguished members of the committee, col-
leagues, ladies and gentlemen, my name is David Baskin. I'm a
professor of neurosurgery and anesthesiology at Baylor College of
Medicine. I'm a neurosurgeon. I do complex spine and brain sur-
gery, about 350 cases a year.

I have also been involved in research, looking at ways to protect
the nervous system from damage and to reverse damage, for over
20 years, and have over $1 million in Federal funding, both from
NIH and BIA, as well as State funding and private funding from
foundations, to look at a variety of issues in terms of brain damage.
In fact, our group was involved in the discovery of the drug that
could reverse paralysis in spinal cord injury, which has now be-
come the standard of care. So I've been working in this area for
over 20 years.

I also serve on scientific advisory boards for NIH, as well as the
Cure Autism Now Foundation, the largest private funder of autism
research in this country, which funds over $7 million a year.

Now, as you said, Mr. Chairman, autism is exploding. This is a
recent cover of Time magazine talking about the fact that over—
now, it looks like one in 150 children suffer from some form of au-
tism.

What is autism? It’s a lifelong brain disorder with very severe
problems communicating, responding to surroundings and forming
relationships. Most of these children, as you say, will grow up and
will require lifelong care and cannot live independently. Horrible
fact, over one-half will never speak. Many of them will never be
even able to look at their parents and tell them they love them.

It’s worse than Alzheimer’s disease. There’s been a tremendous
focus on Alzheimer’s disease, but these children never had a chance
to enjoy life before they lost it.

Let’s look at some medical definitions. What’s a preservative? 1
looked it up in Stedman’s medical dictionary, and it says a preserv-
ative is a substance added to a product for the purpose of inhibiting
or destroying microorganisms.

What’s a poison? A poison is a substance that, when injected in
a relatively small amount, causes damage to structures or disturb-
ance of function.

Now, while there’s going to be quite a bit of debate this afternoon
over dosages, make no mistake, there is the intent to put a preserv-
ative in these vaccines to prevent the growth of microorganisms
that has gone awry, because the preservative that was used ended
up being a poison.

There is no debate in the scientific literature that mercury is a
potent neurotoxin. We’ve known that since the late 1890’s. The de-
bate only comes to degree and extent and that sort of thing. So I
don’t think in the course of your deliberations today you should
confuse that fact. We are talking about a known poison, neurotoxin,
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that’s been added to these vaccines with the initial idea that it
would function as a preservative.

Mercury has a long history of medical misadventures. In 1890,
ethyl mercury was synthesized in London, and it soon became a
popular treatment for syphilis. The saying went, “A night with
Venus and a lifetime with mercury.” In fact, in 1927, the Nobel
prize was awarded because it was felt you could improve outcome
by adding treatment with mercury. Many of these patients devel-
oped serious neurological disorders, but it was thought initially this
was due to the syphilis, when it turns out that a lot of these cases,
retrospectively reviewed, had evidence of mercury toxicity.

Thimerosal was placed in vaccines in the late 1930’s; and guess
what: Three years later Tanner first described the syndrome of au-
tism—never ever been described before in the medical literature.
The neurotoxicity of mercury has been very well established in
terms of brain injuries since the 1960’s, as you'll see.

In 1956 and 1960, there were massive outbreaks of mercury poi-
soning in Iraq, and the reason this happened was that ethyl mer-
cury was used as a fungicide. The grain was treated with this fun-
gicide, the idea being that you could plant this grain, it would
grow, the crops would flourish. But I would imagine, because of
poverty, a lot of this grain was just taken and made right into
bread and people ate it. So they ate these doses of mercury. And
there were hundreds of cases, both in Iraq and then there was a
similar outbreak in China.

A number of these cases just had really severe, horrible brain
damage, but what came out of this work, there was a much more
mild syndrome with developmental delays and neurodevelopmental
disorders, problems with language, problems with communication.
Some of the descriptions of these kids looked just like your video-
tape. So there was a—pretty early in the 1960’s it was known there
was a direct relationship of the dose of mercury received and the
severity of the injury, and as early as the late 1960’s, the scientific
literature said the fetal and infant brain is clearly more sensitive
than the adult brain.

The brain damage in these cases was studied, and it’s interesting
that the type of brain damage seen was the loss of the Purkinje
cells, which are cells in the cerebellum, and the loss of the cortical
column, which is the part of our brain that is involved in complex
thought. And guess what: At the recent meeting for autism re-
search at the Society for Neuroscience, this exact same
histopathology has been described in autism.

There were other outbreaks elsewhere, so we've known about
this scientifically for a long time. There is no debate that this is
a toxin that causes brain injury.

Now, there was a study trying to look at lower-dose exposures
conducted in the Faroe Islands beginning in 1987, and what this
did was it looked at 1,000 children and it followed them from birth
to age 7. It tested them very specifically for neurodevelopmental
disorders. It measured blood levels of mercury in the umbilical
cord, and it found an association between very low doses of mer-
cury and neurodevelopmental disorders just like autism, and found
that mercury here actually wasn’t as predictive as the blood levels,
which is the gold standard.
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The Environmental Protection Agency established, as a result of
primarily these horrible problems in Iraq, a standard for what was
a maximum safe level of ingestion of mercury, which was 0.1
microgram per kilogram per day, and they called this, “a level of
daily exposure that was likely to be without an appreciable risk.”

They based this on 81 children in Iraq. They looked at symptoms
very much like autism—problems talking, problems with mental
cognition, problems with walking; and as recently as 2000, our Na-
tional Research Council reviewed this data and supported these
limits, said these are the right limits to use not only based on the
Iraqi experience, but also based on the Faroe Islands experience.

Let’s look at what the children actually received. This can be a
source of debate. There are a lot of different ways to calculate these
numbers, but what I have done here is simply taken the FDA’s
numbers as they prevented them published by Leslie Ball in 2001;
and if you look at the various numbers, you see that a child, by
6 months, receives somewhere between one-and-a-half to three
times the maximum safe EPA dose of mercury.

If you take into account that mercury is preferentially taken up
into the brain at five times the concentration, these kids are get-
ting somewhere around 12 to 15 times the maximum dose, and
that is the most conservative estimate.

Making lots of assumptions that many scientists wouldn’t agree
with, they’re overdosed. Yet the last formal review by the FDA was
in 1976, and they said, “No dangerous quantity of mercury is likely
to be received from biological products in a lifetime.” Mind you, this
is 16 years after the experience in Iraq with all the mercury poi-
soning, and also the outbreak in China.

Dr. Ball in 2001 said, “Reassessment of the risk is appropriate.”
I think that was a nice thing to say, but I think that really—con-
sistent with prior testimony before this committee, I think there is
a concern that perhaps the FDA was asleep at the switch for dec-
ades, as was stated in an internal e-mail, that it really does only
take eighth-grade math to see that they’re beyond the maximum
safe levels.

The pity about this is thimerosal is not an essential component
for vaccine. The argument with thimerosal is not an antivaccine ar-
gument. Vaccines are wonderful. Theyre here to stay. They save
lives. The argument is that you don’t need to put a toxic poison in
them in order to deliver them.

But it’s worse. The incidence of autism is increasing, and we
don’t know why. As you said, nobody can explain this.

There are many other sources of mercury exposure in the envi-
ronment; so that if we’re going to inject our kids with a neurotoxin,
and they’re already being exposed to a certain amount of mercury,
this just adds insult to injury.

We clearly know infants’ brains are more sensitive. We know the
blood brain barrier, the barrier to drugs between the blood and the
brain, is virtually gone in infants. We know there is probably at
least a five-times preferential uptake into the brain.

And we know about lead. You know, lead has been around for
a long time. In one of the NIH study sections that I served on,
there was a proposal to study lead and juvenile delinquency rate,
and the consensus was, why do we need another study to know
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that lead exposure in infancy can relate to juvenile delinquency
rate in adults; we already know this is the case. This is accepted
science. So the idea that a metal can cause a very specific brain
injury has been around a long time.

I'm going to turn my attention a moment to the article that was
published by Dr. Pichichero and his colleagues in Lancet in Novem-
ber 2002 since this was just referred to.

[The information referred to follows:]
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Summary

Background Thiomersal is a preservative containing small amounts of ethylmercury that is used in routine vaccines
for wfants and children. The effect of vaccines containing thiomersal on concentrations of mercury in infants' blood
has not been extensively assessed, and the metabolism of ethylmercury in infants is unknown. We aimed to measure
concentrations of mercury in blood, urine, and stools of infants who received such vaccines.

Methods 40 full-term infants aged 6 months and younger were given vaccines that containad thiomersal {diptheria-
tetenus-acellular pertussis vaccing, hepatitis B vaccine, and in some children Haemophilus influenzae type b
vaceine). 21 control infants received thiomersal-free vaccines. We obtained samples of blood, urine, and stools 3-28
days after vaccination. Total mercury (organic and inorganic) in the samples was measured by cold vapour atomic
absorption.

Findings Mean mercury doses in infants exposed to thiomersal were 456 g (range 37-5-62-5) for 2-month-olds
and 1113 ug (range 87-5-175-0) for 6-month-olds. Blood mercury in thiomersal-exposed 2-month-olds ranged from
less than 3-75 to 20-55 nmol/L (parts per billion); in 6-tnonth-olds all values were lower than 7-50 nmo¥/L. Only one
of 13 blood samples from controls contained quantifiable mercury. Concentrations of mercury were low in urine
after vaccination but were high in stools of thiomersal-exposed 2-month-olds (mean 82 ng/g dry weight) and in 6-
month-olds {mean 58 ng/g dry weight). Estimated blood half-life of ethylmercury was 7 days (35% CI 4-10 days}).
Interpretation Administration of vaccines containing thiomersal does not seem to raise blooed concentrations of
mercury above safe values in infants. Ethylmercury seems 1o be eliminated from biood rapidly via the stools after
parenteral administration of thiomersal in vaccines.

Lancet 2002; 360: 1737-41

Introduction

Thiomersal is a preservative used in vaccines routinely administered to infants and children. Its antimicrobial
activity is due to small amounts of ethylmercury; the usual dose of paediatric vaccine contains 12-5-25 ug of
mercury.'™ When vaccines containing thiomersal are administered in the recommended doses, allergic reactions
have been rarely noted, but no other harmful effects have been reported.” Massive overdoses from inappropriate use
of products containing thiomersal have resulted in toxic effects.””

Mercury occurs in three forms: the metallic element, inorganic salts, and organic compounds (eg, methylmercury,
cthylmercury, and phenylmercury). The toxicity of mercury is complex and dependent on the form of mercury, route
of entry, dosage, and age at exposure. Mercury is present in the environment i inorganic and organic forms, and
everyone is exposed to small amounts.'™"" The main route of environmental exposure to organic mercury is
consumption of predatory fish, especially shark and swordfish. A 6-cunce can of tuna contains 2-127 ug {average 17
g of mercury.” Freshwater fish (eg, walleye, pike, muskie, and bass) can alse contain high concentrations of
mercury.

Most of the toxic effects of organic mercury compounds take place in the central nervous system, although the
kidneys and immune system can also be affected. ™" Organic mercury readily crosses the blood-brain barrier, and
fetuses are more sensitive to mercury exposure than are children or adults. Data about potential differences in
toxicity between ethylmercury and methylmercury are few. Both are associated with neuretoxicity in high doses; in-

)
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utero poisoning with methylmercury causes problems that are similar to cerebral palsy. Findings about the effect of
low-dose methylmercury exposure on neurodevelopment in infants are contradictory.'*** In-utero exposure could be
related to subtle neurodevelopmental effects (eg, on attention, language, and memory) that can be detected by
sophisticated neuropsychometric tests—- although the conclusion is confounded by concomitant ingestion of
poiychiormated biphenyls in the patients investigated.™**

No toxic effects of low-dose exposure to thiomersal in children have been reported.’ The effect of the small amounts
of mercury contained in vaccines on concentrations of mercury in infants' blood has not been extensively assessed,
and the metabolism of ethylmercury in infants is unknown. We aimed to assess concentrations of mercury in full-
term infants after administration of routine vaccinations according to the schedule used in the USA, and to obtain
additional information about the presence of mercury at other body sites including urine and stool. Samples of hair
and breast milk were also obtained from some mothers of infants participating in the study.

Methods

Study populations

We studied two groups of full-term infants who differed in their history of exposure to vaceines containing
thiomersal. Infants in the exposure group were recruited at the Elmwood Pediatric Group, a large paediatric practice
in Rochester, NY, USA, where vaccinations with thiomersal preservative were routinely given. 20 infants aged 2
months and 20 aged 6 months were studied at this practice to obtain information about the range of total thiomersal
exposures likely to take place during infancy. The control group consisted of 21 infants who did not receive vaccines
containing thiomersal and were recruited from the National Naval Medical Center, Bethesda, MD. All the infants
were recruited during routine well-child examination and vaccination visits by the investigators (between
Noverber, 1999 and October, 2000). Written informed consent was obtained from parents for all procedures,
Vaccines

Vaccines containing thiomersal that were given to infants in the exposure group included Tripedia (diphtheria-
tetanus-acellular pertussis vaccine; Aventis Pastear, Swiftwater, PA; 0-01% thiomersal, 25 pg mercury per dose)
Engerix (hepatitis B vaccine; GlaxoSmithKline, Rixensart, Belgium; 0-005% thiomersal, 12-5 pg mercury per dose),
and in some children HibTITER (Haemophilus influenzae type b conjugate vaccine, Wyeth-Lederle, Pear] River,
NY, USA; 0-01% thiomersal, 25 pg mercury per dose). Vaccines administered to the control group included Infanix
(diptheria-tetanus-acellular pertussis vaccine; GlaxoSmithKline, Rixensart, Belgium), Recombivax HB (hepatitis B
vaccine; Merck, West Point, PA, USA), and ActHIB (Haemophilus influenzae b conjugate vaccine, Aventis Pasteur,
Swiftwater, PA, USA).

Procedures

We obtained vaccination histories--including type of vaccine, manufacturer, lot number, and dates of administration-
-from the medical records. In the exposure group, we obtained samples of heparinised whole blocd, stool, and urine,
during a visit 3-28 days after vaccination. Blood and urine were kept at 4°C, and stools were frozen until
assessment. Urine was sampled by use of a urine bag at the clinic, and stool was wken from a diaper (nappy)
provided by the parent. Whole blood and urine were obtained from the control children. At both sites, we obtained at
least 50 hairs from the mother by cutting at the base near the scalp in the occipital area, to assess potential
transplacental exposure of infants to mercury. Additionally, several samples of breastmilk or formula were obtained
from mothers of infants at Elmwood Pediatric Group, as well as stool samples from a few infants who were not
exposed to thiomersal.

We measured total mercury in all samples (and inorganic mercury in stool samples) by cold vapour atomic
absorption as previously described,'™"” The limit of reliable quantitation in this assay ranged between 7-50 nmol/L
and 2-50 nmol/L, dependant on sample volume.

Population pharmacokinetic calculations

To estimate the half-life of thiomersal mercury in the blood, we developed a prediction mode! for the expected
concentrations of mercury n blood for half-lives of mercury ranging from 1 day 1o 45 days, on the basis of
bodyweight of the infant, the doses of thiomersal administered, and the times between the individual doses of
thiomersal and when the blood was obtained. To do these calculations, we assumed that 5% of the mercury dose was
distributed to blood,” that blood volume represented about 8% of the infant's bodyweight, and that elimination of
mercury from blood followed a single-compartment model with first-order kinetics. For each possible half-life
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between 1 and 45 days, we then calculated the difference between the predicted and actual recorded concentrations
in blood for each infant. Only measurements within the range of reliable quantitation were used in these
caiculations.

The best estimate of the blood half-life of mercury was judged to be the hypothetical half-life, which resulted in the
smallest difference between predicted and observed values. We constructed a 95% CI based on a likelihood ratio for
this estimate with the assumption that errors from the decay model were independent, additive, and normally
distributed. The 95% confidence limits were the points where the curve crossed the minimum sum of squares
multiplied by 1+%(1)/(n-1) where n is the number of data points and *(1) is the upper 5% point of the 2 distribution on
one degree of freedom. i

Statistical analysis
Because this was a descriptive study we did no formal calculations for sample size. Student's ¢ test and Fisher's exact
test were used to compare results for the exposure and control group, with p0-05 judged to be significant.

Role of the funding source
The sponsors of the study approved the study design but had no other involvement in the in study design, data
collection, data analysis, data interpretation, or writing of the report.

Resuits

61 infants were enrolled in this study (table). Among infants aged 2 months in the exposure group, samples were
taken from eight within 7 days of vaccination, from five between 8 and 14 days after vaccination, and from seven
between 15 and 21 days after vaccination. Among 6-month-old infants in the exposure group, samples were taken
from seven between 4 and 7 days after vaccination, from eight between 8 and 14 days after vaccination, and from
five between 15 and 27 days after vaccination. Samples were obtained from infants in the control group at regularly
scheduled visits at 2 or 6 months of age. All children remained healthy throughout the study and during 24-36
months of follow-up.

Infants aged 2 Infants aged 6
months months
Thiomersal-exposed Thiomersal-exposed

Controls (n=11) Controls (n=10)

(n=20) (n=20})
Bodyweight (kg)
Mean (range) 53 (4:0-64) NR 81(67-10-6) NR
Total mercury
exposure {pg)*
Mean (range) 456 (37-5-62-5) 0 111-3 (87°5-175-0) 0
Blood mercury
(nmol/L.}
Number of samples 17 8 16 7
tested
Number with mercury 12 : 9 0
in range
Mean (SD)t 8-20 (4-85) 490 5-15 (1-20)
Median (IQR)¥ 6-15 (4-60-10-85) 490 530 (4-55-6-10)
Ranget 4-50-20-55 . 2:85-6:90
Urinary mercury
(nmol/L)
Number of samples 12 6 s 3
tested
Number with mercury | 0 3 0
in range
Mean (SD)t 3-8% 575 (1-05)
Median (range)t 381 62 (4:35-6-45)

Stool mercury (ngig
dry weight)
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Number of samples 12 NT 10 NT
tested

Sumber with mercury 2 B 10

in range

Mean (SD}t 81-8 (40-3) - 383 (21-2)

Median (IQR}} 83-5 (47-0-1213) . 580 (42:0-68-5)

Ranget 23-0-141-0 . 29-0-102-0

NR=Not recorded. NT=not tested. *Via vaccination. TAll calculations done only with samples within range of
accurate quantitation. fOnly one value so SD and range are not applicable.

Concentrations of mercury in blood, urine, and stool of infants who received vaccines containing thiomersal
and those who did not

Sufficient volumes of blood {1 mL) for the measurement of mercury by the atomic absorption technique were
obtained from 17 infants aged 2 months and 16 aged 6 months in the exposure group. Mercury concentrations were
below the range of reliable quantitation in five of 17 blood samples from 2-month-olds, and seven of 16 blood
samples from 6-month olds {(p=0-48). The mean concentration of blood mercury in samples with quantifiable
mercury was higher in 2-month-olds than in 6-month olds (difference 3-05 nmol/L, 95% CI 0-03-1-24, p=0-06), but
was low in both these groups (table}, Sufficient blood volumes for measurement of mercury were obtained from 15
infants in the controt group, including eight aged 2 months and seven aged 6 months. Blood mercury was below the
tevel of reliable quantitation in seven of the eight samples from the 2-month-olds and in all seven samples from 6-
month-olds. The only detectable value from the control group was 4-65 nmoV/L.

Qverall, mercury concentrations were below the range of quantitation in 12 of 33 samples from thiomersal-exposed
infants and in 14 of 15 unexpreed infants (p=0-04). The highest level of blood mercury detected in any infant in this
study was 20-55 nmol/L, whicn was measured 5 days after vaccination in a 2-month-old infant weighing 5-3 kg, who
had received vaccines (Tripedia and Engerix B) containing a total dose of 37-5 g mercury. The relation between
time between vacciration and sampling and the concentration of mercury in the blood in the exposed group is shown
in figure 1. Although mercury concentrations were uniformly low, the highest levels were recorded soon after
vaccination.

Figure 1: Blood mercury concentrations in infants aged 2 months (diamonds) and 6 months (sguares) by time
of sampling

Filled symbols represent measured values and open symbols represent samples at the limit of quantitation, either
7-30 nmol/L, 3-75 nmol/L, or 2-5 nmol/L, dependent on sample volume.

Mercury was undetectable in most of the urine samples from the infants in this study. Only one of 12 urine samples
from 2-month-olds, and three of 13 from 6-month-olds in the exposure group, and none of the 14 samples from the
contrals, contained detectable mercury, The highest concentration of urinary mercury detected was 6-45 nmol/L, ina
6-month old infant in the exposure group {table).

Stool samples were collected from infants in the exposure group. All of the stool samples from infants who received
thiomersal-containing vaccines had detectable mercury, with concentrations in stools from 2-month-old infants
slightly higher than those in 6-month-olds (p=0-098, table). As expected, most of the mercury in stools was
inorganic. Stool samples were not obtained from control infants; therefore, to determine whether dietary intake
could contribute to the mercury content of stools, we also obtained samples from nine infants at Eimwood Pediatric
Group who were age-matched with the infants in the exposure group and were not exposed to vaccines containing
thiomersal. The mean mercury concentration in the stools of these infants was 22 ng/g dry weight (SD 16), which
was significantly lower (p=0-002) than the mean of the samples collected from thiomersal-exposed infants.
Amounts of mercury measured in maternal hair are shown in figure 2. The mean concentration of hair mercury in
mothers of the exposure group was 0-45 pg/g hair, whereas the mean amount in mothers of the control infants was
0-32 pgig {p=0-22). Eight mothers of infants in the 6-month-old cobort provided breast milk samples.
Concentrations of mercury in these samples were low {mean=0-30 pg/g, range 0-24-0-42 pg/g).

Figure 2: Mercury coneentrations in hair from mothers of infants
Bar represents mean concentration of mercury in maternal hair,
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We estimated the half-life of mercury in blood after vaccination to be 7 days, since this result gave the smallest
difference between the expected and recorded (measured) concentration (figure 3). The 95% CI around this estimate
was 4-10 days. The half-life estimate was very similar when only measurements in Z-month-olds {7 days, 95% CI4-
11) or 6-month-olds (5 days, 3-9) were included, suggesting that the rate of elimination of thiomersal mercury from
blood was similar in both age-groups,

Figure 3: Estimated blood half-life of mercury in infants who were exposed to thiomersal

Lines represent sum of square of differences between observed concentrations of blood mercury (nmol/L) and those
predicted for every individual infant on the basis of bodyweight and time of sampling, with a series of hypothetical

half-lives shown on x axis. Arrow shows point with lowest value for squared difference, tndicating best estimate for
serum half-life.

Discussion

We have shown that very low concentrations of blood mercury can be detected in infants aged 2-6 months who have
been given vaccines containing thiomersal. Ifowever, no children had a concentration of blood mercury exceeding
29 nmoV/L (parts per billion), which is the concentration thought to be safe in cord blood;'® this value was set at ten
times below the lower 95% CI limit of the minimal cord blood concentration associated with an increase in the
prevalence of abnormal scores on cognitive function tests in children. Blood mercury concentrations indicate
concentrations in organs weil.”®

Although our study was not designed as a formal assessment of the pharmacakinetics of mercury, we did obtain
samples of blood at various time points after exposure. Assessment of these samples suggested that the hlood half-
life of ethylmercury in infants might differ from the 40-50 day half-life of methylmercury {range 20-70 days} in
adults and breastfeeding infants.""” The concenrations of blood mercury 2-3 weeks after vaccination noted in our
study were not consistent with such a long half-life, but suggested a half-life of less than 10 days. However, this
conclusion is based on several assumptions and a very simple model, and does not take into account the fact that at
least some of the mercury detected in the blood of the infants in this study is likely w0 have been derived from
exposures other than vaccination, Because of the short period between vaccination and sampling, the findings of
Strajich and colleagues™ could be consistent with either a 6-day or 40-day half-life, but are otherwise consistent
with the assumptions made in our model. Because we expected a 45-day half-life on the basis of methylmercury
pharmacokinetics, the first blood samples were obtained 3 days after vaccination. Blood samples taken in the first 72
hours after vaccination, stool samples obtained every 24 h, and samples from premature newborn babies (weighing
2000 g) given a birth dose of hepatitis B vaceine would have helped us to reach stronger conclusions, Thus,
additional studies of the pharmacology of thiomersal in infants are underway,

At the times tested after vaccination, mercury excretion in urine in our stady population was low. By contrast,
concentrations of mercury in stool were high, and combined with the finding that stool mercury concentrations in
infants who were not exposed to thiomersal were significantly lower is consistent with the hypothesis that the
gastrointestinal tract represents a possible mode of elimination of thiomersal mercury in infants.

Overall, the results of this study show that amounts of mercury in the blood of infants receiving vaccines formufated
with thiomersal are well betow concentrations potentially associated with toxic effects. Coupled with 60 years of
experience with admiinistration of thiomersal-containing vaccines, we conclude that the thiomersal in routine
vaccines poses very little risk to full-term infants, but that thiomersal-containing vaccines should not be
administered at birth to very low birthweight premature infants. Decisions about the elimination of thiomersal from
these vaccines must balance the potential benefit of reduced exposure 1o mercury against the risks of decreased
vaccine coverage because of higher costs, the risk of sepsis in recipients because of bacterial contamination of
preservative-free formulations. and the risks of exposure to alternative preservatives that might replace thiomersal,
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Mercury in vaccines--reassuring news

The niass media and alternative-medicine publications increasingly report that exposure to and the build-up of
mercury within the body is associated with chronic ill-health, particularly conditions such as myaigic encephalitis.
Mercury is widespread in the environment; it is found naturally in rocks, soils, and plants and as a contaminant in
air, water, and food. The element is used a lot in the electrical industry, and in many domestic products, including
paints, pesticides, fabric softeners, waxes, and polishes. Mercury is often used as a preservative in vaccines, skin
creams, cosmetics, and other medications. Mercury is the major component of dental amalgams and there is a
growing lobby against its use.’ Everyone is exposed to small amounts of mercury as elemental metallic vapour from
dental amalgams or organic mercury from fish, sea foods, and vaccines, or to inorganic salts from other food stuffs,
water, and air. Faecal excretion is the major route of elimination of inorganic or organic mercury.

Elemental mercury from amalgams is lipid-soluble and freely passes through cell membranes.” By contrast, organic
and inorganic mercury from the diet and other sources are charged and must be complexed with other counter-ions
or low-molecular-weight sulphur compounds to pass through cell membranes. The major targets int proteins
susceptible to binding of metals, including mercury, are the sulphydryl group of cysteine and the iminonitrogen of
histidine. The aromatic ring nitrogens of the nucleotide bases form mercury complexes, with thymine and uracil
being more reactive than cytosine, guanine, and adenine.” The most abundant single nucleophile reactant is the
antioxidant glutathione, typically present at concentrations of 5 mmol/L in cells, serum, and bile.® Glutathione mops
up ionised mercury derived from oxidation of elemental mercury and from organic and inorganic mercury. There
may be an inverse relation between the concentration of intracellular glutathione and mercury toxicity.® Once bound
to glutathione, mercury can leave the cell and circulate freely in serum and lymph from where it can be deposited in
other organs and tissues. Glutathione-complexed mercury is eventually eliminated via the kidney or downloaded via
bile into the intestinal lumen from where it is excreted in faeces. After mercury is released from tissues, faecal
excretion is the predominant route for elimination.

In this issue of The Lancet, Michael Pichichero and colleagues investigate mercury levels and excretion in infants
receiving vaccines containing thiomersal (ethyl mercury). Little is known about the harmful effects of mercury in
infants and children and at what level these effects occur. At between 12-5 and 25 mg mercury per vaccine dose, the
infants may be receiving over 100 mg ethyl mercury in the first 6 months of life. Pichichero and colleagues show
that the levels in blood are much lower than the prescribed limits and that much of the ethyl mercury appears to be
eliminated rapidly in faeces. This study gives comforting reassurance about the safety of ethyl mercury as a
preservative in childhood vaccines.

D C Henderson

Department of Immunology, Faculty of Medicine, Imperial College of Science Technology and Medicine, Chelsea &
Westminster Hospital, London SW10 9NH, UK (e-mail: d hendersom'@ic. ac.uk)

I Henderson DC, Clifford R, Young DM. Mercury-reactive lymphocytes in peripheral blood are not a marker for
dental amalgam associated disease. J Denristry 2001; 29: 469-74. [PubMed]

2 Lorscheider FL, Vimy MJ, Summers AO. Mercury exposure from "silver" tooth fillings: emerging evidence

3 Magos L, Halbach S, Clarkson TW. Role of catalase in the oxidation of mercury vapour. Biochem Pharmacol
1978; 27: 1373-77. [PubMed]

4 O'Halloran TV. Transition metals in control of gene expression. Science 1993; 261: 715-25. {PubMed]

5 Meister A, Anderson ME. Glutathione. Annu Rev Biochem 1983; 52: 711-60. [PubMed]

6 Naganuma A, Anderson ME, Meister A. Cellular glutathione as a determinant of sensitivity to mercuric chloride
toxicity. Biochem Pharmacol 1990; 40: 693-97. [PubMed]



41

Dr. BASkIN. This was a study of 40 infants, age 6 or younger, in
which they measured blood, urine and stool mercury levels. The
conclusion was that administration of that change containing mer-
cury did not seem to raise blood concentrations of mercury above
the safe values.

The data are the data, and I think, as you said, Dr. Weldon, it’s
good to have some data, but interpretation of data is paramount.
In my residence, we teach residents and we teach young doctors
how to be neurosurgeons. We spend a night a month pouring over
the medical literature and make the important distinction that
while the data in the papers are probably correct and true, the way
you interpret the data, the way you look at that and come to a
medical conclusion is often subject to interpretation; and I'm going
to show you and talk to you about the fact that while the data are
the data, I think the conclusions are not borne out.

First of all, I was shocked when I read this study that there was
no disclosure of conflict of interest. As an NIH scientist, anytime
anybody funds my research for any reason, I have to disclose the
conflict of interest. Yet these authors have vaccine patents, have
received numerous funding for studies by drug companies that
make vaccines; and I was surprised that Lancet took it. I'm sure
it’s not over with. Whether or not there’s a true conflict of interest,
they certainly should have revealed it.

The sample size, as you said, Dr. Weldon, was small. Autism oc-
curs in one in 150 kids. So if a child had some different tendency
in their blood to absorb more mercury or have it remain in the
blood longer or be more sensitive in their brain, if they only
checked 40 kids, they may well not have found even one kid with
a predisposition to autism. So it’s a meaningless study without a
larger sample size.

The sample wasn’t random. They didn’t take kids from different
portions of the population in different areas. If there’s some meta-
bolic difference based on race or sex or where you live or other
things, they wouldn’t have found it. They didn’t even talk about the
preferential uptake of mercury into the brain, which is fivefold.

But they did find a very high stool level of mercury, and one kid
had 81.3 nanograms. If you again go to the very conservative FDA
data, a 50 percentile kid receives 20.7 nanograms per gram. So
somehow the mercury went from the injection, ended up in a much
higher level in the stool. And obviously, the mercury gets to the
stool by traveling through the blood; there’s no rectal administra-
tion. If you put gasoline in your car that has lead in it and some-
body comes by and scrapes your tail pipe and says we have a high
lead level, it got there by traveling through the system.

So what happened here is, we know the stool levels were high,
but if you look at when they actually measured the blood levels,
they said it was somewhere between 3 and 27 days later. The peak
mercury levels after injection occur within hours or at least within
the first 24 hours. So if they were drawing blood later than that,
and much later than that, of course the levels weren’t going to be
high. But the mercury doesn’t jump from the injection to the stool,;
it goes through the blood. At some point it was high because it was
high in the stool.
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And because they didn’t measure the peak levels, they can’t even
talk about what they did, which is the pharmacal kinetics, which
basically means the way the drug is metabolized; and they drew a
bunch of fancy curves. You can’t do a pharmacal kinetic study if
you don’t have the peak level. They clearly didn’t have the peak
level because they have high stool mercury, and they have low
blood mercury—doesn’t make sense.

So they described this as a descriptive study, and that’s exactly
what it was. It provides some interesting information, it’s a start,
but the interpretation is inaccurate—as what we would say in neu-
rosurgery, “The operation was a success, but the patient died.”

Let me turn to some studies that we're doing at Baylor College
of Medicine. We have the opportunity to actually grow human fron-
tal cortex cells in cell culture. So these are cells from the front part
of the brain that grow in culture. We incubate these cells with thi-
merosal at various doses, and we use a number of very sophisti-
cated techniques to detect cell death and cell damage.

It turns out that every cell has a program inside of it to commit
suicide. The reason we have this in our bodies is, when we’re ba-
bies we have webs between our fingers, but when we’re born, we
don’t have these webs. These cells are eliminated by activating a
genetic program, so there’s no inflammation and there’s no scar tis-
sue.

We basically start out with many more cells than we end up
with. We kind of prune ourselves into shape, and this process is
called apoptosis. Well, it turns out that toxic substances, including
mercury, turn on this suicide program in the brain.

Here are some pictures from our cell culture experience, and you
can see the arrows pointing to those little knobs sticking off the
cell. These are the cells committing the suicide program and break-
ing themselves into tiny little pieces with a very low dose of mer-
cury.

Here is a slide where you see a lot of blue cells. This is a blue
dye that normal cells don’t take up. In order for something to turn
blue, the cell has to have holes punched in their membranes. And
guess what: At an extraordinarily low dose of thimerosal, most of
the cells are blue. It means that this stuff grabs ahold of the mem-
brane and punches holes into it, so that the dye can penetrate, not
only into the cytoplasm but into the very center of the cell, the nu-
cleus, where all the DNA exists.

This is a fascinating slide. The center of the cells are blue, which
means there have been holes punched into the membranes so the
dye gets to the center of the cell. The rest of the cell is green which
is the release of an enzyme that only gets released during the sui-
cide program. So these cells are turned on to commit suicide or go
into apoptosis.

We found this to be dose- and time-dependent. We found that
101 nanograms per gram is the lowest dose we've studied, and it’s
toxic. And we didn’t even expect this to be toxic, yet if you consider
a five-times preferential uptake and you use FDA numbers, infants
receive 380.5 nanograms, three times the dose that we found to be
toxic to brain cells.
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Don’t forget, we did this in adult brain cells. Remember that in-
fant brain cells are much more sensitive, so there’s a real cause for
concern.

In addition, there was discussion that there’s no scientific data
or evidence. I don’t agree with that. At the recent International
Meeting for Autism Research at the Society for Neuroscience, a
number of investigators around the world are finding similar
things.

At Columbia University, there’s now a model in mice who were
injected with low doses of thimerosal very similar to what’s given
in human vaccines. These mice develop neurological deficits that
look like autism, and when you take their brains out and you ana-
lyze them, they have the same type of brain damage.

There’s evidence that thimerosal not only binds to the proteins
you saw in the cartoon, but also binds to sulfur groups which are
pretty essential groups for the membrane. So this is probably how
it punches holes in the membrane.

This is work at Northwestern, and the very important work that
is coming out of a number of NIH-funded centers is that if you give
patients thimerosal, you can take their lymphocytes and make
them killer lymphocytes and trigger the onset of autoimmune dis-
ease, which also may be part of what’s happening in terms of brain
damage.

So science has come a long way. We've gone from caveman clubs,
and now were at ICBM missiles, and I would be very optimistic
that in the next few years, Mr. Chairman, you’re going to see a tre-
mendous amount of scientific data supporting the fact that this is
a horrible toxin that shouldn’t ever have been in these vaccines.

Well, what can you do? What can Members of Congress do to try
to make this better, to do something to improve the situation?

First of all, as a physician, I probably prescribe a pound of drugs
a week and, you know, I always rely on the FDA. I don’t go
through and test the safety data of each drug myself; I assume it’s
safe.

Somewhere along the line, the process failed. Mercury is a known
neurotoxin, and you know what: It’s still being given today in flu
vaccines, to pregnant mothers and to children. Why? It’s not nec-
essary.

So I think one thing you can do is compel the CDC and the FDA
to do their jobs. Insist on properly managed accountability. Insist
on conflict-of-interest disclosures. I live in Houston. We sure
learned a lot from Enron, and I hope that we can avoid similar un-
fortunate circumstances.

I think you should consider this a problem very similar to Sep-
tember 11th—it’s interesting, we talk about homeland security, it’s
a severe problem—it’s chemical poisoning at home, and it’s very
similar. I was in a cab today, and the radio was talking about the
FBI, the CIA and lack of communication that might have avoided
the terrible problems of September 11th. Well, you know, the EPA
knew this for a long time. All of these agencies had pieces of this
data, but they don’t seem to talk to each other; there doesn’t seem
to be any sort of coordination, very similar to the issues with home-
land security.
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I think another thing you can do is support the NIH. The NIH
has done a great job recently trying to catch up. The NIEHS par-
ticularly, but some of the other institutes as well, has really put
together first-rate scientists and first-rate programs to do this. You
could help by proposing specific funds to be set aside by NTH.

NIH has something called “request for application,” which means
we are entertaining applications only on this subject, and then they
pick the very best ones. They don’t have the money to do that too
often, but if you can give them a small extra pot, that would bring
the very best research in this country along very quickly.

Allow science and the press and our legal system unfettered ac-
cess to the issue: This is the only way the truth is going to come
out, and particularly in science, if we couldn’t read and critical-re-
view each other’s data, we would go nowhere. I think you have to
insist on that, and by doing that, consider reversing the relevant
provisions in the homeland security bill, as was discussed, and
stand up for our Nation’s children and their rights.

In conclusion, Plutarch said, “The mind is not a vessel to be filled
but a fire to be kindled.” Please do everything you can to ensure
that our Nation’s most valuable resource, our children, have their
rights protected and can grow and flourish to their full potential.
Thank you.

Mr. BURTON. Dr. Baskin, I'm going to send your presentation to
everybody I possibly can, because it was so thorough, and you’re to
be congratulated for all that hard work. I just think you summed
it up so well, and I'm going to make sure we send that over to the
FDA and CDC to make sure they take a look at it.

Dr. Geier, you’re recognized.

Dr. GEIER. Thank you for inviting me, Mr. Chairman and other
members of this committee.

Vaccines are one of the greatest triumphs of the 20th century, re-
sulting in the virtual eradication of most infectious diseases. Vac-
cine producers should be commended for their efforts, but one must
openly acknowledge that, on occasion, vaccines are indeed respon-
sible for adverse reactions.

The U.S. Government judiciously established the Vaccine Com-
pensation Act in 1986 as one of its provisions. The Vaccine Adverse
Events Reporting System data base was created. The VAERS data
base has been maintained by the CDC in Atlanta, GA, since 1990,
and vaccines suspected of adverse reactions are to be reported to
this data base as mandated by U.S. law.

The reporting of serious adverse reactions to VAERS requires
written and telephonic communication by the CDC. The CDC fol-
lows up serious adverse reactions 1 year later to determine wheth-
er the patient has recovered, and the FDA inquires into deaths re-
ported to the VAERS data base by contacting the patient’s health
care provider and physician.

Despite the continuing insistence by the FDA and the CDC that
the VAERS data base is subject to severe limitations, the FDA,
CDC, David Geier, my son, and I analyze and publish from the
VAERS data base. The VAERS data base provides a prospective
about vaccine adverse reactions unobtainable by any other means,
as it contains almost 200,000 adverse events, following almost 50
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different vaccines resulting from more than 1 billion doses of vac-
cine administered in the United States.

It is biologically plausible that thimerosal, contained in vaccines,
contributes to childhood neurodevelopmental delays, but there are
few epidemiological analyses that study the effects of thimerosal
contained in vaccines. We analyzed the incident rates of
neurodevelopmental delays reported to the VAERS data base fol-
lowing thimerosal-containing diptheria, tetanus and acellular
percusses, called DTaP, in comparison to thimerosal-free DTaP vac-
cines.

The CDC provided us with a number of doses manufactured and
distributed each year of each type of vaccine, manufactured by each
manufacturer, but in so doing, we had to agree to withhold the
identities of the vaccine manufacturers because the CDC considers
this information proprietary. Thus, we are prohibited from releas-
ing data on which company makes a safer vaccine, when two or
more companies make the same vaccine. We feel that it is essential
that this information not be denied to doctors or patients.

The CDC and FDA also knows the number of doses of each lot
manufactured. We feel it is important that this information be re-
leased so that analysis of potential so-called “hot lots” can be car-
ried out.

This slide shows that autism and mental retardation were ap-
proximately six times statistically significantly more likely, and
speech disorders were two times statistically significantly more
likely following thimerosal-containing DTaP vaccines in comparison
to (‘;himerosal—free DTaP vaccines. Further, the details of our
study——

Mr. WELDON. Dr. Geier, can I just interrupt you, is that pub-
lished data?

Dr. GEIER. That’s been submitted and accepted with revision, but
it’s not finally accepted. So it has not been published yet, but short-
ly we hope.

Mr. BURTON. I don’t want to interrupt you either, but I think it’s
very important at this point. We talked to the health agencies
about the VAERS being made public and being made available to
any researchers, completely available; and you're telling us that
you still can’t that get information?

Dr. GEIER. We can—well, there are a number of problems with
VAERS. First of all, VAERS is maintained by CDC in Atlanta on
a data base that’s proprietary. So it’s very difficult to access. We
get it accessed, and a computer programmer takes it off and puts
it—makes it available so that Microsoft Access can work on it. This
allows everybody to work on it.

My son has also figured out a system to put their—I think it’s
seven different data bases together to make one, however, so we
can get access. But you can’t just call up this site and get useful
access; you get some data, but it’s not useful.

But in addition to that, in order to interpret VAERS, you need
to know the denominators, you need to know how many doses were
given; and we’ve been given the information of how many doses of
each type of vaccine were given each year.

Additionally, in order to do these calculations, you need to know
the number of doses produced by each vaccine manufacturer. We
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were given that with the provision that we were not allowed to tell
which vaccine companies are which.

So we can do the study we did up there because, you notice, all
we said is we compared the relative risk of one that contained thi-
merosal with a similar vaccine that didn’t, didn’t tell you which
company. But it really hurts us to see—when we see two or three
manufacturers of a particular vaccine where one is far worse than
the other, that we can’t publish which one is worse. And, in fact,
CDC has published a paper showing, I think, a sixfold increase in
serious reactions of one manufacturer versus another, and they call
them manufacturer A and manufacturer B.

I think that the American public are entitled to know which
manufacturer is which, so they can choose the better vaccine for
their children.

Mr. BURTON. Well, I don’t want to interrupt anymore of your tes-
timony, but what I'd like to do is have you give us a list of the
problems that youre having in getting this information, and we’ll
try to see what we can do to lift the veil of secrecy so that you can
get on with your work.

Dr. GEIER. We would appreciate that very much.

The doses of mercury children were receiving from thimerosal on
a given day following vaccination in comparison to the EPA, AFDR
and FDA limits of exposure to mercury are summarized in the next
slide, and this is similar to a slide that Dr. Baskin showed. This
is what’s in each one.

This calculates the risks, the amount of the excess the children
received, and the way that Dr. Baskin did it was very, shall I say,
“charitable” toward the production. Children actually receive from
a ten- to a hundredfold excess of mercury from their childhood vac-
cination on the days of immunization in comparison to the guide-
lines. The daily dose of mercury children received was equal to or
exceeded the guideline even when averaged out for 10 days follow-
ing vaccination.

Further details are provided in the packet that I submitted to
the committee.

The IOM analyzed the mercury dose children received at 6
months of life and averaged it over every day in a child’s life, that
is, 180 days, showing that the dose received by the child was only
in slight excess of the EPA limits. This type of averaging makes no
scientific sense. As an example, if I were given a lethal dose of mer-
cury and my dose was averaged over my more than 50 years of life,
I would not have received a dose exceeding the limits, despite the
fact that I would be dead.

Realistically, children are receiving large doses of mercury at in-
tervals that far exceed all the Federal agency guidelines and not
by fivefold but by over a hundredfold.

This slide summarizes the CDC’s VSD data regarding the rel-
ative risk of autism versus the mercury dose that the child re-
ceived. When we saw this, we were very, very disturbed. Despite
the fact that our study had shown that two populations, one popu-
lation had received a vaccine with thimerosal and the other didn’t,
were statistically different, this is more powerful data because this
is a plot of the amount of mercury that a child received versus the
amount of autism, and it turns out that this plot is not linear. In
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fact, it goes up faster and faster with increasing mercury doses
from childhood vaccines. And again, the packet I submitted has
quite a bit more on these graphs.

But we did—each point in their analysis was barely significant,
but the graph on the whole is very significant, and there’s an inter-
esting trick used in presenting their data. Their data had data for
each of the first two points. The third point said greater than 62.5
exposure. It’s kind of hard to plot greater than 62.5, and therefore,
you can’t do this analysis, but when we looked at it, greater than
62.5 has to be 75; there’s no other possibility.

So we replotted it with 75. I mean, that’s just the way the vac-
cines are given. And when you replot it with 75, you get a very,
very good curve fit, and it’s statistically significant, and it fits for
several different disorders. And it’s very disturbing, because this is
a kinetic study. You know, if you compare two things and one is
bigger than the other, well, maybe even though the statistics show
it is unlikely, maybe it was chance, but when it goes up as you go
up with dose, and it goes up faster and faster as you go up with
more and more dose, this is very disturbing.

Also, the relative risk at the top top is 2.5. That means that of
these children, who belong to the Kaiser plans, a very large seg-
ment of the autistic children were related to the thimerosal.

I mean, there are two issues. One is, can thimerosal cause au-
tism; and another is, does it cause a significant part? I mean,
maybe it only causes 1 percent of autism. This tells you that it
causes a very significant part of the autism.

Now, I'd like to go into a little bit of what you asked me in the
question. You asked me about the VAERS data base, and I wanted
to talk to you about the VSD data base.

As described in the packet that I submitted to the committee, de-
spite correspondence between myself and the CDC, originally dat-
ing prior to the CDC’s press release to open the VSD to the public,
I have not been given access to the VSD. This has been ongoing
for more than 4 months, and my last proposal was more than 150
pages long.

Mr. BURTON. Let me interrupt you here just a second.

Now, the VSD, we were told by our health agencies that was
going to be made available to any researcher completely; and you're
telling us you’re still not getting it?

Dr. GEIER. Let me go through my experience. And I gave Dr.
Weldon the complete documentation of all of our exchanges.

It’s available, but it’s so difficult to get—I think we’re in a very
good position among independent researchers to ask for it, and we
have little hope; and let me go over some of the barriers they've
put in our way.

We've been doing this for 4 months. My last proposal was more
than 150 pages long, and despite the fact that I've published ap-
proximately 30 peer-reviewed scientific studies analyzing VAERS,
I still haven’t been able to move beyond the first hurdle of gaining
access to the VSD.

And I had a very simple solution to their question of what do you
want to study. I simply said, well, let’s do something really easy.
Let’s study whether VSD has the same kind of results as the
VAERS. And you know my studies are valid because they have
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been peer-reviewed and published by 30 different journals, such as
the Annals of Internal Medicine and Rheumatology and various
other journals. So rather than going into a whole big study design,
let me see if we can confirm our results with the VSD.

This didn’t please them, and they required that we ask every sin-
gle possible question and make various predictions, and we came
up with a 150-page proposal. However, that didn’t satisfy them be-
cause, first of all, they seemed to put up continually additional
steps, fees and hindrances and seemed to make the realistic possi-
bility of ever gaining actual access to the VSD remote.

Basically my understanding is, after we get them to agree to our
study, which we have to describe every possible thing we want to
test, then we have to go before each of the Kaiser boards in order
to get their permission; and CDC does not even know what Kaiser
boards will require. If we go to each Kaiser board and ask that we
be able to use their Kaiser data and it’s approved, then my under-
standing is it goes back to the CDC for approval. After the CDC
approves it, then I get limited access in a little town in Maryland.
This happens to be near where I live, but anybody else would have
trouble, because they’re going to give you like 5 minutes of access
a week, so you'd have to fly in here from, say, California.

In addition, when you go there, we've been told that we can’t
take cell phones. We can’t copy anything. We can’t take any data
out. We're going to be searched. All of this in the name of confiden-
tiality when, in confidentiality, all you have to do is what VAERS
does, just take the names off. And as far as validity of the studies,
if the studies are valid, I'm going to submit them for peer-reviewed
publication. If they’re published, they’re valid. I don’t need them to
review the validity of the studies.

Mr. BURTON. Would you ask excuse me 1 second.I think Michael
Crane is here.

Mr. Crane, would you raise your hand real quickly. I'd like to
talk to you after this hearing is over to find out why these impedi-
ments are put in front of these people. OK?

[Witness sworn.]

Mr. BURTON. Thank you.

Dr. GEIER. Finally, there’s a constant mention of fee, and we’ve
asked for the amount of the fee on several occasions, and we're told
repeatedly there’s a fee and they don’t know the amount of the fee.
My suspicion is no one is ever going to get that far, but we’re inde-
pendent and we don’t have any outside support. We do this because
we care about the children. So if they ask for $1 million fee, we
have no granting fund to pay the fee.

Turning to another subject. I've been asked to comment on the
Lancet article which measured mercury in blood, urine and stool,
which was commented on by Dr. Baskin, in infants 3 to 28 days
following thimerosal-containing vaccines in comparison to infants
receiving thimerosal-free vaccines. The findings of low-level mer-
cury in the blood is only indicative of measuring too late.

If they wanted to see it, they should measure 3 to 24 hours after
the shot, and it does nothing to assure that these children were not
exposed to potentially damaging levels of mercury. We know, in
fact, these children received by injection more than 100 times the
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daily permissible dose of mercury, and the mercury would be more
damaging in the brain than the blood.

It’s almost as if they want you to read the study and think, well,
I guess they didn’t get any mercury. But we know they got the
mercury. So why is it supposed to be reassuring that they meas-
ured later, and 1t’s not in the blood; that means it could be in the
brain. So that study, to me, has no validity. It has some interesting
data, but no validity on the question of whether thimerosal causes
problems.

I've also been asked to comment on the recent New England
Journal of Medicine study done in Denmark, which failed to find
a correlation between MMR vaccination and autism. This study at-
tempted to compare children vaccinated with MMR to a comparable
control group of children who were not vaccinated with MMR.

The author’s own analysis showed that the two groups were sta-
tistically different in most respects even before being vaccinated,
making the results dubious. You want to have match controls. Ba-
sically they adjusted them; I have no idea on which way to adjust.
For example, if the control group and the vaccinated group differ
by how their income—what their income level is, I don’t know
whether to raise it or lower it. Neither do they. So they just
changed it in such a way that it evened out the numbers.

Even overlooking the weakness in the study design, the study
would have only shown MMR to be statistically linked to autism
if MMR caused a rather large proportion of all autism in the popu-
lation being studied. This already was known not to be the case.
HHS itself has published that there is a causal relationship be-
tween MMR and permanent brain injury.

Our study using VAERS, contained in the submitted package—
this is another study we’ve submitted for publication—shows that
MMR increases the relative risk of autism, but its contribution to
autism in the whole population is relatively small since much of
the autism seems to be linked to thimerosal which, of course, is not
contained in the MMR vaccine.

So their study doesn’t say that MMR didn’t cause 10 percent of
the autism. It just said it didn’t cause 60 percent of the autism,
and—because you’d have to have a large percentage the way they
looked at it.

In conclusion, these two recent studies do little to alleviate the
fact that the scientific data indicates that thimerosal in vaccines
and from other sources, such as RhoGAM, a product containing thi-
merosal, given during pregnancy to RH-negative women, appears
to cause or contribute significantly to the recent dramatic increase
in the rate of autism seen in the United States.

As far as RhoGAM goes, I practice as an obstetrical geneticist.
I do amniocentesis. I give RhoGAM. I was not aware that RhoGAM
contained thimerosal. It no longer does, but it did for a number of
years. The reason I wasn’t aware of it is that I've never seen a
multidose vial of RhoGAM. If it’s ever been made, I have never
seen it in my 22 years of practicing, and yet, they put thimerosal
in it as a preservative. What the heck are they preserving?

And there are studies by clinicians who take care of these chil-
dren, who find that a very high proportion of these children are
born to women who are RH-negative, who had RhoGAM during the
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pregnancy. I see no reason in the world—if they have to put thi-
merosal in single-dose vials, are they afraid that they don’t know
how to make things sterile? Are we to assume that sterility testing
is not good?

Ideally, vaccines should be killed, single antigen, highly purified
and checked to determine if any of the epitopes they contain are
cross-reactive with human lymphocytes. They should come in sin-
gle-dose, sealed vials, so the preservatives are not necessary; and
they should contain enough antigenic materials so that adjuvants
are not necessary.

History has written that the fall of Rome may well have been re-
lated to lead poisoning from newly invented lead pipes. Let it not
be written that our great society poisons itself with mercury pre-
servatives. Thank you.

[The prepared statement of Dr. Geier follows:]
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Abstract

We were initially highly skeptical that differences in the concentrations of
thimerosal in vaccines would have any effect on the incidence rate of neurodeveopmental
disorders following childhood immunization. This study presents the first epidemiologic
evidence, based upon tens of millions of doses of vaccine administered in the US that
potentially associates increasing thimerosal from vaccines with neurodeveopmental
disorders. Specifically, an analysis of the Vaccine Adverse Events Reporting System
(VAERS) database showed statistical increases in the incidence rate of autism (Relative
Risk (RR)=6.0), mental retardation (RR=6.1) and speech disorders (RR=2.2) following
thimerosal-containing Diphtheria, Tetanus and acellular Pertussis (DTaP) vaccines in
comparison to thimerosal-free DTaP vaccines. The male/female ratio indicated that
autism (17) and speech disorders (2.3) were reported more in males than females
following thimerosal-containing DTaP vaccines, whereas mental retardation (1.2) was
more evenly reported among male and female vaccine recipients. Controls were
employed in order to determine if biases were present in the data, but none were found. It
was determined that overall adverse reactions were reported in similar aged populations
following thimerosal-containing DTaP (2.4 £ 3.2 years-old) and thimerosal-free DTaP
(2.1 £ 2.8 years-old) vaccinations. Acute control adverse reactions such as deaths
(RR=1.0), vasculitis (RR=1.2), seizures (RR=1.6), ED visits (RR = 1.4), total adverse
reactions (RR=1.4) and gastroenteritis (RR=1.1) were reported similarly following
thimerosal-containing and thimerosal-free DTaP vaccines. An association between
neurodevelopmental disorders and thimerosal-containing DTaP vaccines was found, but
additional studies should be conducted in order to confirm and extend this study.

Key Words: Autism, Neurodevelopmental disorders, Thimerosal, VAERS
4
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Introduction

In recent years, thimerosal, an organic mercury compound that is metabolized to
ethylmercury and thiosalicylate and has been present since the 1930s as a preservative in
some vaccines and pharmaceutical products to prevent bacterial and fungal
contamination, has come under scrutiny. It was determined by the US Food and Drug
Administration (FDA) in 1999 under the recommended childhood immunization
schedule, infants might be exposed to cumulative doses of ethylmercury that exceed
some federal safety guidelines established for exposure te methylmercury, another form
of organic mercury (1).

The hypothesis that exposure to thimerosal-containing vaccines could be
associated with neurodevelopmental disorders is not established and rests on indirect and
incomplete information, primarily from analogies with methylmercury and levels of
maximum mercury exposure from vaccines given in children. The hypothesis is
biologically possible, but the possible relationship between thimerosal from vaccines and
neurodevelopmental disorders of autism, attention deficit/hyperactivity disorder
(ADHD), and speech or language delay remains seriously suspect. As of the present,
there are no peer-reviewed epidemiological studies in the scientific literature examining
the potential association between thimerosal-containing vaccines and
neurodevelopmental disorders. Here we show the first epidemiologic evidence, based
upon tens of millions of doses of vaceine administered in the US that potentially

associates increasing thimerosal from vaccines with neurodevelopmental disorders.

Methods

In this study, the incidence of neurodevelopmental disorders in a comparative

3
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examination between thimerosal-containing Diphtheria, Tetanus and acellular Pertussis
(DTaP) and thimerosal-free DTaP vaccines based upon analysis of the Vaccine Adverse
Events Reporting System (VAERS) database was undertaken using Microsoft Access.
The VAERS database is an cpidemiologic database maintained by the Centers for
Disease Control and Prevention (CDC) since 1990. All adverse reactions are to be
reported to the VAERS database as required by US law. The CDC requires written and
telephonic confirmation of serious adverse reactions and follows up these patients one
vear latter. The FDA inquires into deaths reported to the VAERS database by contacting
the patient’s healthcare provider and physician. The FDA also continually monitors
reports to the VAERS database to determine whether any vaccine or vaccine lot has a
higher than expected incidence rate of events. The VAERS Working Group of the CDC,
the FDA and us analyze and publish epidemiologic studies based upon analysis of the
VAERS database (2-7).

The neurodevelopmental disorders we analyzed in this study were autism, mental
retardation and speech disorders. These categories of adverse reactions were based upon
descriptions of adverse reactions by those reporting them and by defined fields contained
in the VAERS database. We determined the number of male and female reaction reports,
the mean and standard deviation of age in years and mean and standard deviation of onset
in days in those experiencing neurodevelopmental disorders following thimerosal-
containing and thimerosal-free DTaP vaccines.

We hypothesize that DTaP vaccines, whether containing thimerosal or not, should
have a similar incidence rate of adverse reactions. We analyzed DTaP administered by
manufacturer, so that we could compare thimerosal-containing DTaP vaccines

administered from 1992 through 2000 against thimerosal-free DTaP vaccines

[3
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administered from 1997 through 2000. We used denominators obtained from the
Biological Surveillance Summaries of the CDC to determine the number of doses of each
manufacturer administered and based upon this information we were able to calculate
incidence rates of adverse reactions following vaccination. We are precluded from giving
incidence rates, the number of doses administered, or types of DTaP vaccine, because this
information could reveal the identities of the manufacturers and the CDC claims this
information is proprietary between them and the manufacturers (7).

We compared the incidence of adverse reactions following thimerosal-containing
DTaP vaccines against thimerosal-free DTaP vaccines in order to determine relative risk,
attributable risk, percent association and statistical significance. The relative risk value
was obtained by dividing the incidence rate of the adverse reaction following thimerosal-
containing DTaP vaccines by the incidence rate of the adverse reaction following
thimerosal-free DTaP vaccines ([adverse reaction incidence following thimerosal-
containing DTaP vaccines}/fincidence rate following thimerosal-free DTaP vaccines] =
relative isk). The attributable risk value was determined by subtracting one from the
relative risk value (relative risk — 1 = attributable risk). Percent association was calculated
by dividing the relative risk value by the relative risk value plus one and multiplying this
computed value by 100 ([relative risk/[relative risk + 1] x 100), Statistical significance
was determined by using Fisher's Exact Test. Our null hypothesis was that there would
be a statistically similar incidence rate of adverse reactions following thimerosal-
containing and thimerosal-free DTaP vaccines. We assumed that the incidence of adverse
reactions following thimerosal-free DTaP vaccines was the expected rate and the

incidence of adverse reactions following thimerosal-containing DTaP vaccines was the
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observed rate. The statistical package contained in Correl’s Quattro Pro wasused and ap
value of 0.05 was considered significant.

in addition, in order to determine if there were potential biases in our data, we
employed several controls. We examined the overall mean and standard deviation of the
ages of thimerosal-containing and thimerosal-free DTaP vaccine adverse reactions
reported to the VAERS, in order to ensure that both types of vaccines were administered
te similar aged populations, because different aged populations may have a difference in
the incidence of neurodevelopmental disorders. The mean ages of those reporting
neurodevelopmental disorders following vaccination, may also help to determine whether
successive doses of thimerosal-containing DTaP vaccines, buildup concentrations of
thimerosal to toxic levels, resulting in neurodevelopmental disorders in vaccine
recipients. The usual course of DTaP vaccine in children consists of primary
immunizations administered at 2, 4 and 6 months, followed up by booster doses at 18
months and at 5 years. We also examined the incidence rate of acute adverse reactions
reported to the VAERS database following thimerosal-containing and thimerosal-free
DTaP vaccines including: deaths, seizures, vasculitis, Emergency Department (ED)
visits, total reaction reports and gastroenteritis. This control served several purposes.
First, if differences in manufacturing processes, other than the presence of thimerosal
were present, there is a reasonable probability that this might have a significant impact on
the incidence rate of acute adverse reactions. Second, if biased increased reporting rates
of adverse reactions were present for thimerosal-containing DTaP vaccines, this would be
reflected in an increased incidence rate of acute adverse reactions following thimerosal-
containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. The years

examined in this study also help to preclude the possibility of reporting biases based upon
8
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popular media publicity of an association between thimerosal and neurdevelopmental
disorders in recent years because thimerosal-containing DTaP vaccines were analyzed for

much earlier years (1992-2000), than thimerosal-free DTaP vaccines (1997-2000).

Results

We determined based upon our examination of the VAERS database that there
were a total of 6,575 adverse reaction reports following thimerosal-containing DTaP
vaceines and 1,516 adverse reaction reports following thimerosal-free DTaP vaccines
reported to the VAERS database. We found that thimerosal-containing DTaP vaccines
and thimerosal-free DTaP vaccines were administered to similar aged populations. The
mean and standard deviations of the ages were 2.4 + 3.2 years-old and 2.1 £ 2.8 years-
old, respectively. In Table 1, we summarize the number of male and female reports, mean
and standard deviation of age in years, and mean and standard deviation of onset in days
of neurodevelopmental disorders observed following thimerosal-containing DTaP
vaceines and thimerosal-free DTaP vaccines. Our data showed large male/female ratios in
those children reported to have developed autism (17) and speech disorders (2.3)
following vaccination with thimerosal-containing DTaP vaccines. However, the
male/female ratio was significantly less appreciable in children reported to have
developed mental retardation (1.2) following thimerosal-conte'tining DTaP vaccines. The
mean ages of children developing neurodevelopmental disorders following thimemsal-
containing DTaP vaccines indicated that older children were primarily affected. In Table
2, we summarize the relative risk, attributable risk, percent association and statistical
significance of neurodevelopmental disorders following thimerosal-containing DTaP

vaccines in comparison to thimerosal-free DTaP vaccines. We found statistical increases

9
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in the incidence of autism, mental retardation and speech disorders following thimerosal-
containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. The relative
risks were greater than two for each type of neurodevelopmental disorder analyzed. In
Table 3, we summarize the relative risk, attributable risk and percent association of the
acute contro} adverse reactions we analyzed following thimerosal-containing DTaP
vaccines in comparison to thimerosal-free DTaP vaccines. We found a slight increase in
the incidence of seizures, ED visits and total reaction reports following thimerosal-
containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. We also
found that gastroenteritis, vasculitis and deaths occurred at comparable incidence rates
following thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP

vaccines.

Discussion

The results of our analysis were extremely surprising. We observed statistically
significant increases in the incidence rate of neurodevelopmental disorders following
thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines.
We observed that the overall mean age for adverse reactions reported following
thimerosal-containing DTaP vaccines and thimerosal-free DTaP vaccines were similar.
We found that there were similar incidence rates of acute adverse reactions following
thimerosal-containing DTaP vaccines, in comparison to thimerosal-free DTaP vaccines,
indicating that potential differences in the manufacturing of DTaP vaccines analyzed
outside of thimerosal concentrations or potential population reporting biases, may have
had a limited effect on the general reactivity profiles of the DTaP vaccines examined. We

also observed, based upon the mean ages of those developing neurodevelopmental

10
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disorders following thimerosal-containing DTaP vaccines that these reactions tended to
occur in older children. This potentially may be explained by the toxic buildup of
mercury from successive doses of thimerosal-containing DTaP vaccines.

A study performed by Magos et al. in rats compared the effects of the
administration of similar doses of ethylmercury and methylmercury (8). They found that
higher concentrations of inorganic mercury in the kidneys and brain were present in
ethylmercury-ireated rats compared to methylmercury-treated rats. They determined that
there was little difference in the neurotoxicites of ethylmercury and methylmercury
treated rats when effects on the dorsal root ganglia or coordination disorders were
compared. The authors also determined that microgram quantities of organic-mercury
alone in the rat brain were in some cases associated with neurotoxicity indicating that the
presence of inorganic mercury was not necessary for neurotoxicity.

The long mean onset times observed in this study for neurodevelopmental
disorders following thimerosal-containing DTaP vaccines from about 8 to 22 days may
be indicative of the decomposition rates of thimerosal. It has been shown by Tan and
Parkin that thimerosal in vitro decomposes in the presence of sodium chloride at
approximately 4.3% per day (9). This means that during the 8 to 22 day temporal period
of onset observed in this study for neurodevelopmental disorders approximately 34.4% to
94.6% of the thimerosal had decomposed into its derivatives. The authors also report that
it would be expected that the ethylmercury would display similar complexion and
chemical characteristics to methylmercury. Therefore, considering that sodium chloride is
integrally involved in the functioning of the nervous system and kidneys, is not

potentially surprising that mercury accumulates in these organs, and in the brain this
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accumulation manifests itself in the form of neurodevelopmental disorders in some
children.

Bernard et al., have compared the similar biological abnormalities commonly
found in autism and the corresponding pathologies arising from mercury exposure (10).
Distinct similarities were found between autism and mercury exposure in their effects
upon biochemistry, the immune system, the central nervous system structure, neuro-
chemistry and newrophysiology. The authors report that mercury toxicity shows great
variability in its effects on the individual, so that at the same exposure level, some will be
affected severely while others will be asymptomatic. They provide the example of
acrodynia, which arose in the early 20" Century resulting from the use of mercury
teething powders which afflicted only 1 in 500-1,000 children given the same low dose.
The authors conclude that due to the extensive parallels observed between autism and
mercury exposure from thimerosal present in currently nsed vaccines the likelihood of a
causal relationship is great.

We were initially highly skeptical that differences in the concentrations of
thimerosal in vaccines would have any effect on the incidence rate of neurodeveopmental
disorders following childhood immunization. The results of our analysis however suggest
that children who received an additional 75-100 pg of thimerosal from thimerosal-
containing DTaP vaccines may have an associated increase in neurodevelopmental
disorders based upon analysis of the VAERS database. Despite showing similarities in
the ages of vaccine recipients between thimerosal-containing and thimerosal-free DTaP
vaccines, similarities in the incidence rate of acute control reactions following
thimerosal-containing and thimerosal-free DTaP vaccines and a increased age of onset of

neurdevelopmental disorders in those receiving thimerosal-containing DTaP vaceines,
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there may be factors other then thimerosal concentrations that potentially lead to
differences in the incidence rates of neurodevelopmental disorders observed in this study.

The relative infrequency of neurodevelopmental disorders observed following
thimerosal-containing vaccines may in part reflect the fact that the association between
thimerosal and neurodevelopmental disorders was not known among those physicians
and therefore was underreported to the VAERS database and, in addition, may indicate
that other factors than just thimerosal may effect the incidence rate of
neurodevelopmental disorders. These factors may include the possibility that mercury is
cleared at different rates, susceptibility among children may change with age or
developmental status and there may be variation in genetic composition among different
children. It is possible that these factors may work independently, or more probably, they
work synergistically to produce a neurodevelopmental response in a susceptible child.

It has also been hypothesized by Wakefield et al. that there may be a specific viral
pathogenic mechanism for a new variant of inflammatory bowel disease among children
with developmental disorders (11, 12). They have recently shown a statistical increase in
the detection of measles viral genes in gastrointestinal tissues in children with
neurodevelopmental conditions in comparison to a control population (12). Krause et al,
have reported that various immune system abnormalities, including autoimmunity and
defects in different subsets of immune cells, have been reported in children with autistic
disorders, suggesting that immune factors may also play a role in the development of

autism (13),

Conclusion
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In light of the fact that many additional factors may play a potential role in the
development of neurodevelopmental disorders in children, the observed statistical
increase in neurodevelopmental disorders in children receiving thimerosal-containing
DTaP vaccines may reflect a synergistic effect of multiple factors in a susceptible child.
We recommend additional studies be conducted in order to confirm and extend the results
of this study. We suggest, that even though there may be other factors related to the
incidence of neurodevelopmental disorders in children, manufacturers should consider
removing thimerosal from vaccines either by using another preservative or by producing
single dose vials so that no preservative is necessary, for it is better to be safe than sorry.
Despite these negative findings concerning the preservative thimerosal, vaceination has
been and will continue to be an invaluable asset to control potentially debilitating and

deadly infectious diseases.
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Table I. A summary of neurodevelopmental disorders reported following thimerosal-

containing DTaP vaccines and thimerosal-free DTaP vaccines

Type Number of | Number of Male Mean Age Mean Onset
of Female Reports Reports (Years) (Days)
Reaction

(Vaccine Type)

Autism 1 17 1.7+1.1 22443

(Thimerosal)

Mental 17 20 14+20 10+£15
Retardation

(Thimerosal)

Speech Disorders 8 18 29+19 77+154

(Thimerosal)

Autism 0 1 12 -

(Thimerosal-free)

Mental 0 2 1.6+04 15
Retardation

(Thimerosal-free)

Speech Disorders 1 3 34+£22 3459

(Thimerosal-free)

There were a total of 6,575 adverse reaction reports following thimerosal-containing
DTaP vaccines and 1,516 adverse reaction reports following thimerosal-free DTaP

vaccines reported to the VAERS database.
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Table 2. A summary of the incidence of neurodevelopmental disorders following

thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines

Type of Reaction Relative Risk Atiributable Risk Percent Statistical
Association Significance
Autism 6.0 5.0 86 p<0.05
Mental 6.1 5.1 86 p<0.002
Retardation
Speech Disorders 22 12 69 p<0.05

8
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Table 3. A summary of the incidence of acute control adverse reactions following

thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines

Type of Reaction Relative Risk Attributable Risk Percent Association
Deaths 1.0 0.0 50
Vasculitis 1.2 02 54
Seizures 1.6 0.6 61
Emergency Department 1.4 04 58

Visit

Total Reaction Reports 1.4 0.4 58
Gastroenteritis L1 0.1 32
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** For an average weight newborn (3.3 Kg), receiving a Hep B vaccine = 12.5ug
First Day Excess Max Dose of Mercury

EPA = 0.1ug/Kg body weight/day = 38 x Max Dose

ATSDR = 0.3ug/Kg body weight/day = 13 x Max Dose

FDA = 0.4ug/Kg body weight/day = 10 x Max Dose

10 Days Excess Max Dose of Mercury
EPA = 0.1ug/Kg body weight/day = 3.8 x Max Dose
ATSDR = 0.3ug/Kg body weight/day = 1.3 x Max Dose

FDA = 0.4ug/Kg body weight/day = 1.0 x Max Dose

** For an average weight 2 month-old (4.6 Kg), receiving a DTP, Hib, Hep B = 62.5ug
First Day Excess Max Dose of Mercury

EPA = 0.1ug/Kg body weight/day = 128 x Max Dose

ATSDR = 0.3ug/Kg body weight/day = 42 x Max Dose

FDA = 0.4ug/Kg body weight/day = 32 x Max Dose

10 Days Excess Max Dose of Mercury
EPA = 0.1ug/Kg body weight/day = 12.8 x Max Dose
ATSDR = 0.3ug/Kg body weight/day = 4.2 x Max Dose

FDA = 0.4ug/Kg body weight/day = 3.2 x Max Dose

** For an average weight 4 month-old (6.5 Kg), receiving a DTP, Hib, Hep B = 62.5ug
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First Day Excess Max Dose of Mercury
EPA = 0.1ug/Kg body weight/day = 96 x Max Dose
ATSDR = 0.3ug/Kg body weight/day = 32 x Max Dose

FDA = 0.4ug/Kg body weight/day = 24 x Max Dose

10 Days Excess Max Dose of Mercury
EPA = 0.1ug/Kg body weight/day = 9.6 x Max Dose
ATSDR = 0.3ug/Kg body weight/day = 3.2 x Max Dose

FDA = 0.4ug/Kg body weight/day = 2.4 x Max Dose

** For an average weight 6 month-old (7.21 Kg), receiving a DTP, Hib = 50ug
First Day Excess Max Dose of Mercury

EPA = 0.1ug/Kg body weight/day = 69 x Max Dose

ATSDR = 0.3ug/Kg body weight/day = 23 x Max Dose

FDA = 0.4ug/Kg body weight/day = 17 x Max Dose

10 Days Excess Max Dose of Mercury
EPA = 0.1ug/Kg body weight/day = 6.9 x Max Dose
ATSDR = 0.3ug/Kg body weight/day = 2.3 x Max Dose

FDA = 0.4ug/Kg body weight/day = 1.7 x Max Dose
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We analyzed the Vacceine Safety Datalink (VSD) 2/29/00 Report, Phase I by the
CDC. Specifically, we analyzed the distribution of the relative risks for
neurodevelopmental delay adverse events including: neurodevelopmental neurologic
disorders, autism, attention deficit disorder and developmental speech delay reported
following exposure to 50ug, 62.5ug and 75ug of mercury from thimerosal contained in
vaccines administered within the first three months of a child’s life. Our statistical null
hypothesis was that the concentration of mercury from thimerosal contained in vaceines
administered within the first three months of a child’s life should have no effect on the
incidence rate of neurodevelopmental delay adverse events reported to the VSD, In
analyzing the distribution we applied exponential trend -lines of best fit to describe the
distribution of the relative risks of each of the adverse neurodevelopmental delay adverse
events analyzed. We found that it was statistically unlikely (p < 0.05) that by mere
chance (i.e. a probability of less 5%) of observing a distribution of increasing relative
risks for each type of neurodevelopmental delay adverse event examined with an
increasing exposure to mercury from thimerosal contained in vaccines administered. For
each type of neurodevelopmental delay adverse event examined, the results were as

follows:
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Figure 1. This figure shows that there is an over 99% probability that the exponentially
distributed increasing relative risks for developmental neurologic disorders following
increasing mercury concentrations from vaceines thimerosal contained in vaccines

administered within the first three months of a child’s life was not due to chance.

Developmental Neurologic Disorders vs Levels of
Thimerosal at 3 Months of Age From the CDC's Vaccine
Safety Datalink (VSD)
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Figure 2. This figure shows that there is an over 95% probability that the exponentially
distributed increasing relative risks for autism following increasing mercury
concentrations from vaccines thimerosal contained in vaccines administered within the

first three months of a child’s life was not due to chance.

Autism vs Levels of Thimerosal at 3 Months of Age From
the CDC's Vaccine Safety Datalink (VSD)

Relative Risk
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Figure 3. This figure shows that there is an over 95% probability that the exponentially
distributed increasing relative risks for attention deficit disorder following increasing
mercury concentrations from vaccines thimerosal contained in vaccines administered

within the first three months of a child’s life was not due to chance.

Attention Deficit Disorder vs Levels of Thimerosal at 3
Months of Age From the CDC's Vaccine Safety Datalink
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Figure 4. This figure shows that there is an over 99% probability that the exponentially
distributed increasing relative risks for developmental speech disorder following
increasing mercury concentrations from vaccines thimerosal contained in vaccines

administered within the first three months of a child’s life was not due to chance.

Developmental Speech Disorder vs Levels of
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These observations for neurodevelopmental disorders were in sharp to contrast to
the relative risk of other adverse events reported to the VSD following increasing
exposure to thimerosal contained in vaccines administered within the first three months
of a child’s life. These other types of adverse events such as renal disorders, epilepsy,
infantile cerebral palsy had no correlation in the distribution of the relative risks of these
adverse events with increasing mercury exposure from the thimerosal contained in
vaccines administered within the first three months of a child’s life, and in general the
relative risks for these adverse events remained close to one. The reproducibility of the
increasing exponential relative risk of neurodevelopmental disorders reported following
increasing mercury from thimerosal contained in the vaccines administered within the
first three months of a child’s life, in combination with the absence of a correlation
between unrelated neurodevelopmental disorder adverse events with increasing mercury
from thimerosal contained in vaccines, suggests that there may be an association between
neurodevelopmental disorders an increasing mercury exposure from thimerosal contained
in vaccines administered within the first three months of a child’s life. It should be noted
that these results should be interpreted with caution, since our analyses were of a

preliminary report (VSD 2/29/00 Report, Phase I} by the CDC of the VSD database.
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ABSTRACT

Measles, mumps and rubella are viral infections that have the potential to result in
globally destructive disorders. Measles, mumps and rubella (MMR) vaccine has helped to
dramatically reduce the number of cases of measles, mumps and rubella infection, as well
as to reduce the amount of pain and suffering associated with each of these natural
infections. The purpose of this study was to analyze the incidence of serious neurologic
disorders in a comparative examination between MMR vaccine and a vaccine control
group. The Vaccine Adverse Events Reporting System (VAERS) database was analyzed
for the incidence rate of permanent brain damage, cerebellar ataxia, autism and mental
retardation reported following MMR vaccine and diphtheria, tetanus and whole-cell
pertussis (DTwcP) containing-vaccines from 1994 through 2000 among those residing in
the US. There were statistically significant increases in the incidence of serious
neurologic disorders following pediairic MMR vaccine in comparison to DTwcP vaccine.
It is clear that with the potentially globally destructive effects of natural measles, mumps
and rubella infections that continued vaccination is necessary, but improvements in MMR
vaccine strategies should be sought to improve its safety.
KEY WORDS: autism, mental retardation, neuredevelopmental disorders, MMR,

VAERS.
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INTRODUCTION

Measles formerly afflicted virtually all children before they reached adolescence
in the United States. It is a viral infection caused by a member of the paramyxovirus
group. Conventionally, the diagnosis of measles is made clinically on the basis of its
signs and symptoms, which include a characteristic rash. The diagnosis can be confirmed
by a laboratory test that detects antibodies to the measles virus. The disease can be quite
debilitating, and its complications are among the most serious consequences of childhood
exanthematous infections. These include otitis media, croup, diarrhea, hemorrhagic rash,
pneumonia, parainfectious encephalitis and subacute sclerosing panencephalitis.’ The
currently used Enders strain measles vaccine is a live more-attenuated vaccine derived
from the Edmonston B strain by 40 passages through chicken embryo cells that were
maintained at a lower than optimal temperature.”

Unlike measles, mumps is not considered a globally devastating disease.
Nevertheless, because of its complications, it was targeted for prevention by use of 2
vaccine. The complications that prompted this were epididymoorchitis, aseptic
meningitis, menigoencephalitis and deafness.” The currently used live mumps vaccine in
the United States, was developed by passing the Jeryl Lynn strain of mumps through
numerous passages in vitro, first in embryonated hen’s eggs and then in chicken embryo
cells.!

Rubella is commonly a mild disease; it afflicts children and young adults. It is
characterized by erythematous, maculopapular, discrete rash; postauricular and
suboccipital lymphadenopathy; and minimal fever. The disease is caused by an RNA

virus belonging to the togavirus family. It can be transmitted transplacentally to a fetus,
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sometimes with devastating results. The incubation period of natural rubella is 14 to 21
days, with the characteristic rash appearing within 14 to 17 days after exposure. The
patient is usually asymptomatic in the first week after exposure. By early in the second
week, lymphadenopathy becomes apparent and rubella virus can usually be cultured from
nasopharyngeal secretions. By the end of the second week, virus is detectable in the
blood. After the 14 to 21 day incubation period, a one to five day prodromal illness
consisting of malaise, low-grade fever, mild conjunctivitis and, occasionally, arthralgia
can occur, but it may be minimal or absent. The rash, in most cases, appears at this time,
beginning on the face and neck and spreading quickly to the trunk and extremities. It
usually lasts about for about five days. The current live rubella vaccine, is a human
diploid fibroblast vaccine, RA 27/3, that was licensed for use in the United States in
1979.°

These three different live viral vaccines are combined to produce the measles,
mumps and rubella (MMR) vaccine analyzed in this study. The American Academy of
Pediatrics recommends that MMR vaccine be given at age 15 months and at entry into
middle or junior high school. The Advisory Committee on Immunization Practices
recommends that MMR be administered at 15 months and then again at school entry at
age four to six years. The strength of the US MMR vaccination program has helped to
dramatically reduce the number of cases of measles, mumps and rubella infection, as well
as to reduce the amount of pain and suffering associated with each of these natural
infections. Despite the undoubtable positive effects of MMR vaccination, there have been
a number of recent publications that implicate the potential for debilitating serious

reactions following pediatric immunization with MMR vaccine.®*
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The purpose of this analysis was to analyze the incidence rate of serious
neurologic symptoms following primary pediatric MMR immunization of children based
upon analysis of the Vaccine Adverse Event Reporting System (VAERS) database. The
VAERS database is an epidemiologic database that has been maintained by the Centers
for Disease Control and Prevention (CDC) since 1990. All adverse reactions following
vaccines are to be reported to this database as mandated by US law. The CDC requires
written and telephonic confirmation of all serious adverse reactions and follows up
serious reactions one-year latter to determine whether or not the patient had fully
recovered. We and the VAERS Working Group of the CDC, analyze and publish
epidemiologic studies based upon review of the VAERS database. The VAERS working
group has published that VAERS is simple for reporters to use, flexible by design and
that its data are available in a timely fashion.”

MATERIALS AND METHODS

In this study, the VAERS database was analyzed retrospectively for serious
neurologic symptoms following primary pediatric MMR immunization from 1994
through 2000 that developed within 30 days among those residing in the US. The serious
neurologic adverse reactions analyzed included: cerebellar ataxia, autism, mental
retardation and permanent brain damage. Descriptions of adverse reactions relied upon
those reporting them and were defined by the reporting fields contained in the VAERS
database. The calculated incidence rates were obtained from the estimates of the
Biological Surveillance Summaries received from the CDC, and by analyzing the number

of children in each year’s birth cohort from 1994 through 2000 and the CDC estimates of
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the percent coverage of each yearly birth cohorts with primary pediatric MMR
vaccination.

The estimates indicate that 24,825,174 doses of primary MMR vaccine were
administered from 1994 through 2000. Diphtheria, Tetanus and whole-cell pertussis
(DTwcP) containing-vaccine serious neurologic reactions (a control) reported to VAERS
from 1994 through 2000 that developed within 30 days among those residing in the US
were analyzed. The CDC estimates indicate that 63,035,269 doses of DTwcP were
administered from 1994 through 2000. The incidence rates of serious neurologic
reactions following DTwcP vaccine recipients provided a background rate to compare
against the incidence rates of serious neurologic reactions in primary pediatric MMR
vaccine recipients.

A search for the incidence rate of a specific adverse reaction to one vaccine would
be expected to be similar to the incidence rate following another vaccine administered to
a similarly aged population; whatever the inherent limitations in the precision of reported
adverse reactions to the VAERS database, the would be expected to equally affect the
VAERS submissions of both vaccines under study. Similarly, the number of doses of a
type of vaccine administered, based upon the CDC estimates, should be unbiased because
the limitations in the CDC estimates, they should equally apply to each vaccine under
study. The assumption of equal reactogenicity between vaccines, forms the basis of our
null hypothesis.

The incidence rate of an adverse reaction following MMR vaccine in comparison
to the incidence rate of an adverse reaction following the DTwcP vaccine control group

determines the relative risk, attributable risk, the percent association and statistical
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significance of the adverse reaction for MMR vaccine. The relative risk value is obtained
by dividing the incidence rate of the adverse reaction following MMR vaccine by the
incidence rate of the adverse reaction following the DTwcP vaccine control group. The
attributable risk value is determined by subtracting one from the relative risk. The percent
association value is calculated by dividing the relative risk value by the relative risk value
plus one and multiplying this computed value by 100. Statistical significance was
determined by using a xz 2x2 contingency table, which assumed that the total number of
adverse reactions following the DTwcP control vaccine and the number of doses
administered for the time period examined where the expected values and the total
number of adverse reactions following the primary pediatric MMR vaccine under study
and the number of doses administered for the time period examined were the observed
values. The statistical package contained in Corel’s Quattro Pro was used and a p value of
0.05 was accepted as statistically significant.
RESULTS

In Table 1, we summarize serious neurologic symptoms reported to the VAERS
database following primary pediatric MMR vaccination. We analyzed the number of
male and female reaction reports, mean and standard deviation of age in years, mean and
standard deviation of onset in days and incidence per million MMR vaccinations. We
found the male/female ratios for autism (3.6) and mental retardation (2.0) indicated that
these reactions more predominantly occurred in males, whereas cerebellar ataxia and
permanent brain damage were fairly evenly divided between male and female vaceine
recipients. The overall mean age was approximately 1.8 years-old and the mean onset

time range from about 5 to 10 days following MMR immunization. We found that serious
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neurologic illnesses were reported following DTwcP vaccine as follows: 0.22 per million
DTwcP vaccines for cerebellar ataxia, 0.29 per million DTweP vaccines for autsim, 0,84
per million DT'wcP vaccines for mental retardation and 0.30 per million DTwcP vaccines
for permanent brain damage. In Table 2, we summarize the relative risk, attributable risk,
percent association, statistical significance and 95% relative risk confidence intervals for
serious neurologic adverse reactions reported following primary pediatric MMR
vaccination in comparison to DTwceP vaccination. We found that cerebellar ataxia,
autism, mental retardation and permanent brain damage were all statistically significantly
increased following primary MMR vaccination in comparison to DTwcP vaccination.
DISCUSSION

The results of our analysis showed that primary pediatric MMR vaccination in
children was associated with a marked increase in serious neurologic disorders in
comparison to DTwcP vaccination. The increase was statistically significant for
cerebellar ataxia, autism, mental retardation and permanent brain damage following
primary pediatric MMR vaccination in comparison to DTweP vaccination. This result is
rather remarkable considering that DTwcP vaccination itself has been accepted in the
scientific and medical communities to be responsible for permanent neurologic sequella
in children.'*"

Similarly, previous studies have reported on serious untoward neurological
disorders following measles, mumps and MMR vaccinations. These studies also observed
similar temporal relationships between the onset of serious newrological disorders and
vaccination as was observed in this study. Weibel ef al, have reported that the clustering

of reactions on days eight and nine following measles-containing vaccines suggests that
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there is casual relationship between measles vaccine and encephalopathy.® In Denmark it
has been reported there were 24 reports of temporary gait disturbances after MMR
vaccine.'* The median onset following MMR vaccination was 6 days (range 3-25 days).
Patients usually recovery occurred by a mean of 8 days (range 1-100 days), but 1 child
still had gait disturbances 3 months after vaccination. They further observed that § of the
24 children had a possible cerebral disorder and 3 children seen by a pediatric neurologist
were diagnosed with a cerebellar disorder and ensuing ataxia. Cerebellar ataxia has been
reported after natural measles, mumps and rubella. The established rate of gait
disturbances following MMR vaccine was 6 per 100,000 vaccinees. The authors reported
that the symptoms usually disappeared within a few days but in some children they can
last several months with cerebral involvement indicating a more severe disorder. Another
study, analyzed 23 cases of neurological disorders that were reported to the CDC from
January 1965 to February 1967 following 1.4 million doses of live measles vaccine.'®
The mean time of onset was 8.7 days for reactions following live measles vaccine. The
incidence rate of encephalitis following live measles vaccine was 1 per 643,500
immunizations and of chronic damage was [ per 5 million immunizations. A study
conducted from 1976 to 1989 in the Federal Republic of Germany analyzed the adverse
effects of approximately 5.5 million doses of vaccines containing measles, some given as
monovalent vaccines, some as trivalent and some as bivalent vaccines were
administered."® During this time, there were 433 spontaneous case reports of side-effects
(1/12,700 doses). The most common reactions were as follows: 264 reports of fever, 159
reports of rash, 75 upper respiratory infection reports and 21 reports of conjunctivitis.

These reactions occurred 7-14 days following vaccination, with 2-7 days being the next
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most common temporal period. There were 57 reports of parotitis between 7 days and 30
days (1 per 90,000 vaccinations), 6 reports of orchitis (1 per 1.25 million vaccinations),
11 reports of thrombocytopenia (1 per 600,000 vaccinations), 41 reports of measles
seizures, all after measles-containing immunizations, 7 of these were without fever, (1
per 180,000 vaccinations), 13 reports of gait disturbances (1 per 420,000 vaccinations),
16 reports of encephalitis/meningitis (1 per 1 million vaccinations) and transient EEG
changes observed in 3% of vaccinees. In a study conducted in the United States from
1963 through 1971, 84 cases of neurological disorders with onset of less than 30 days
were reported after live measles virus vaccination.'” Among these 84 cases, 76% had an
onset from 6 to 15 days following immunization. The authors conclude that the clustering
suggests that some may have been caused by the vaccine. The incidence rate of
neurological disorders based upon this stady was 1 per 1.16 million live measles
vaccinations. Another study found 18 cases of neurological complications following live
measles vaccine administered between 1971 to 1978 in Hamburg, Germany.'® A causal
connection was assurned by the author in 14 of the cases, resulting in an incidence of 1
per 2,500 vaccinees. The author observed an incidence of 1 per17,650 vaccinees of
abortive encephalopathy following live measles vaccination.

The pathogenesis of serious neurological reactions observed following MMR
vaccination in this study and in other previous studies most likely reflects the direct
effects of the three live viruses present in MMR vaccine. It has been observed that
patients following MMR vaccination develop many of the same symptoms as if they
were infected with natural measles or mumps infections. Patients following vaccination

with MMR have reported development of rashes, fevers, gastrointestinal symptoms, gait-
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disturbances and neurological disorders. The overall result of the similarities between
natural infection and MMR vaccination, means that effects of these natural viral
infections must be taken seriously as possible occurring at a low frequency following
vaccination.

It has been observed that natural exposure 1o live viruses can result in autism,'**°
Another study describes some of the endoscopic and pathological characteristics of
children with developmental disorders.”' An endoscopically and histologically consistent
pattern of ileocolonic pathology has been identified in a cobort of children with
developmental disorders. Illeal lymphoid nodular hyperplasia was found in 54 out of 58
(93%) affected children and 5 out of 35 (14.3%) in controls (p < 0.001), Histologically
reactive follicular hyperplasia was present in 46 out of 52 (88,5%) in affected patients
and 4 out of 19 (29%) in ulcerative colitis controls (p<0.01). Measles virus has been
associated with immunodysreglation and autism. It follows that those children vaccinated
with live MMR vaccine may on rare occasions develop similar conditions.

1t has recently been hypothesized that by combining the three live viral
components of MMR vaccine that there is an increased severity of adverse reactions
following MMR vaccination then would be expected based upon the reactogenicity
profiles of each of the component vaccines of MMR vaccine administered individually.”
‘We have analyzed other studies that have examined the reactivity of individual
components of MMR and combined MMR vaccines, and found this to be true. A
Japanese study has analyzed the incidence rate of meningitis following mumps vaccine
and MMR vaccine.”2 They found that in laboratory-confirmed mumps vaccine-related

meningitis that patients developed at an increased relative risk following MMR vaccine
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in comparison to mumps vaccine as follows: fever (relative risk = 4.1), vomiting (relative
risk = 4.8), headache (relative risk = 2.0), meningeal irritation signs (relative risk = 4.8),
convulsions {relative risk = 7.5) and parotid swelling (relative risk = 2.0). They also
reported that there was a statistically significant difference in the time interval from
vaccination to the onset of meningitis following MMR vaccine in comparison mumps
vaccine. Our review of a British study, found that there was an increased relative risk in
the incidence rate of fever (relative risk = 1.1), rash (relative risk = 1.6) and off-food
(relative risk = 1.4) adverse reactions following MMR vaccine in comparison to measles
vaccine,

In order to alleviate many of the difficulties encountered with the MMR vaccine,
we suggest that a killed MMR vaccine should be made available because it might help to
reduce the number and severity of many of the adverse reactions adverse reactions
observed following live MMR vaccine. A study conducted in England, by the British
Medical Research Council, compared the safety and efficacy of a killed measles vaccine
followed by a live measles vaccine against that of a live measles vaccine.”* The study
involved about 10,000 children vaccinated with a killed measles vaccine followed by a
live measles vaccine, 10,000 children vaccinated with live measles vaccine and 16,000
children that did not receive any vaccine. The efficacy portion of the study showed that
those vaccinated with the combination of a killed measles vaccine followed by a live
measles vaccine developed measles at a rate of only 12 per 1,000 children six months
following vaccination, whereas those vaccinated with the live measles vaccine developed
measles at a rate of 16 per 1,000 children and those that went unvaccinated developed

measles at a rate of 94 per 1,000 children. The safety portion of the study showed that
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seizures reported following 21 days vaceination occurred randomly following killed
measles vaccine followed by live measles vaccine at an incidence rate of 0.7 per 1,000
children, whereas they occurred non-randomly (peak from 6-9 days) following live
measles vaceine at an incidence rate of 1.9 per 1,000 children. The incidence of seizures
in the unvaccinated group was 0.3 per 1,000 children. Additionally, there were marked
decreases in the incidence of vomiting, malaise, rash and fever following killed measles
vaceine followed by live measles vaceine in comparison live measles vaccine, The killed
measles vaccine used in this study was manufactured by Pfizer Ltd. We also suggest that
if the current live MMR vaccine is to remain in use that parents should at least have the
option to administer each of the components of MMR vaccine individually at different
times.

In conclusion, this study showed the rather remarkable statistically significant
increase in serious neurologic conditions following primary pediatric MMR vaccination
in comparison to a DTwcP vaccine control group. This finding confirms and extends a
number of previous publications that patients are increased risk for developing serious
neurologic disorders for about 5-10 days following pediatric MMR vaccination. The
pathogenesis of these reactions appears to follow a similar course as the natural viral
infections. In order to elevate the potential for serious newrologic disorders following
primary pediatric MMR vaccination, we suggest that killed MMR vaccine be made
available and if the live MMR vaccine is continued to be used that parents should at least
have the option to take each vira] component of MMR vaccine administered separately.
Those children who develop sequella following MMR vaccine should report their

reactions to the VAERS database and should also apply for compensation under the no-
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fault Vaccine Compensation Act. The VAERS program can by reached 24 hours a day at
1-800-822-7967 and the Vaccine Compensation Act can be reached at 1-800-338-2382. Tt
is clear that with the potentially globally destructive effects of natural measles, mumps
and rubella infections that continued vaccination is necessary, but improvements in MMR
vaccine strategies should be sought to improve its safety.
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Tables

Table 1. A summary of serious neurologic reactions following MMR vaceination

Type of Number of Male Number of Mean Age Mean Onset Incidence per
Reaction Reaction Female Reaction (Years) (Days) Million MMR
Reports Reports Vaccines
Cerebellar 23 21 141066 4947 1.8
Ataxia
Autism 29 8 1811 6.51+72 1.5
Mental 23 12 1.9+ 2.0 55+60 1.4
Retardation
Permanent Brain 8 9 19+12 9.7+ 84 0.69
Damage
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Table 2. A comparison of serious neurologic reactions following MMR vaccination in

comparison to DTwcP vaccination

Type of Relative Risk Attributable Percent Statistical 95% Relative
Reaction Risk Association Significance | Risk Confidence
Intexval
Cerebellar 8.2 72 89 p <0.0001 441013
Ataxia
Autism 52 4.2 84 p <0.0001 3.0t09.2
Mental 1.7 0.7 63 p <0.05 1.1t02.6
Retardation
Permanent Brain 23 1.3 70 p<0.05 12t044
Damage
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PROBLEMS WITH OBTAINING ACCESS TO THE VSD DATABASE

The following is a timeline of events that have occurred with regards to our obtaining

access to the Vaceine Safety Datalink (VSD):

1y

2

4

5)

August 1- 11, 2002: We made several phone calls to Dr. Robert Chen’s office at
the Centers for Disease Control and Prevention (CDC), but were unable to reach
him, so we left him several messages stating who we were and we were interested
in obtaining access to the VSD (Exhibit 1).

August 12, 2002: We sent an email to Dr. Robert Chen asking for formal access
to the VSD and asking what necessary arrangements did we have to make
(Exhibit 1).

August 13, 2002: We received a telephone call from Dr. Chen’s office instructing
us to put into writing our formal request for access to the VSD and to send our
request to Julie Gee, the VSD Project Coordinator. We were told that we would
then be able to access the VSD.

August 14, 2002: We sent our formal written request to Julie Gee requesting
formal access to the VSD and asked what were the necessary arrangements by
next-day delivery mail (Exhibit 2).

August 30, 2002; We received a letter from Dr. Chen stating that he received our
written request regarding access to the VSD and instructed us to go to the CDC’s
website for further details on the next steps needed (e.g., proposal preparation)

(Exhibit 3).
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6) September 5, 2002: We sent a 3 page proposal as per the instructions on the
CDC’s website to obtain formal access to the VSD database by next-day delivery
mail (Exhibit 4).

7) September 24, 2002: We received a letter from William Broom stating that he
received our proposal to analyze the VSD data, He stated that our proposal needed
to be modified and resubmitted (Exhibit 5).

8) September 26, 2002: We submitted our 37 page modified proposal by next-day
delivery mail (Exhibit 6).

9y October 24, 2002: We received a letter from William Broom stating that he
received our proposal to analyze the VSD. He stated that our proposal needed to
be modified further and resubmitted (Exhibit 7).

10) October 29, 2002: We submitted our 153 page further modified proposal by next-
day delivery mail (Exhibit 8).

11) November 25, 2002: We received a letter from William Broom stating that he
received our proposal to analyze the VSD. He stated that our proposal needed to
be modified further and resubmitted (Exhibit 9).

Our current situation is one in which we have communicated with the CDC for more
than 4 months and we have yet to receive an initial approval by the CDC for our proposal
to analyze the VSD. The CDC claims that once they approve our proposal to analyze the
VSD, we will then be provided with a point of contact at the relevant Managed Care
Organization (MCO)s’ Institution Review Boards (IRB)s (Exhibit 10). At this point, we
will then have to meet the necessary requirements instituted by each MCOs’ IRBs

without any involvement from the CDC (Exhibit 10) It is unclear how long each MCOs’
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IRBS will take to review our proposal or even in what manner the review process will
take at each of the MCOs IRBs. Once we have obtained approval documentation from the
different IRBs we must provide this documentation to the CDC (Exhibit 10). The CDC
says that we will then have to pay the appropriate user fees (Exhibit 10). Once the user
fees have been paid, the CDC will then prepare the study specific dataset so that it can be
analyzed with SAS statistical software (Exhibit ]()).'

The CDC states that the external researcher will then need to make arrangements with
CDC/NIP for a time when the RDC in Hyattsville, MD is available and CDC/NIP can
provide a staff person to help with technical questions and monitor the progress of the
external researcher (Exhibit 10). The CDC states, again that user fees must be paid and
abide by the standard practices of the RDC, which include a restriction on equipment that
can be brought in to the RDC, signing agreements to maintain confidentiality, and
reviewing all results for any potential breaches in confidentiality (Exhibit 10). In
addition, proposals will be processed at the CDC and datasets will be retrieved or created
on a first come-first severed basis. Depending on the number of requests for data from the
VSD data files that are received, response time may vary (Exhibit 10).

The CDC states that the RDC is a research facility located in the CDC’s National
Center for Health Statistics facility in Hyattsville, MD (Exhibit 11). Persons wishing to
use the Center must sign an agreement to maintain the confidentiality of the data they
will analyze (Exhibit 11). External researchers are not allowed to bring in cell phones,
pagets, or other devices that would allow them to communicate while in the RDC with
persons on the outside (Exhibit 11). AH output is subject to disclosure review before i

can be removed from the RDC (Exhibit 11). Disclosure review will include reviewing all
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computer output for geographic or patient-level data (Exhibit 11). Output will be
restricted to summary tables of geographic or patient-level data (e.g. line listings of
diagnosis by study-id will be prohibited) (Exhibit 11). External researchers must pay user
fees in advance; which will cover the preparation of study specific datasets, monitored
analysis of VSD data within the RDC, and use of the research facility (Exhibit 11).
Researchers may only work at the RDC under the supervision of approved staff during
normal working hours (8:00am to 5:00pm) (Exhibit 11). Usage of NCHS RDC isona
first come, first served basis due to limited space and resources (Exhibit 11). In addition,
no more than 3 external researchers from a given proposal may work at the RDC at any

one time (Exhibit 12).

Cenclusion

In conclusion, after more than 4 months of work we are nowhere near getting access
to the VSD. It is not clear if we will ever get the access we have requested. Most of our
paper work should not have been necessary. Basically, we requested initially, that we be
allowed to repeat studies on the VSD that we have already done on the VAERS database.
These studies have been peer-reviewed and in fact published in the medicat literature.
Therefore, they have already been shown to be appropriate and scientifically valid.

We cannot even find out what it will cost even if we do get the permission. If we
do get the permission we will be treated in a manner not appropriate for research
scientists. Our access will be extremely limited. If our investigations do lead to
interesting new ideas for further studies as they almost invariably do, we will have to go

through the process all over again.
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‘We think that we and others should be given free access to the VSD on a similar basis as
we were given access to VEARS as was promised in the CDC Press release of 8/30/2002
(Exhibit 13). The issues of confidentiality have already been addressed in VAERS and
can be handled in a similar way in VSD. The access should be to the whole VSD
database and we should be allowed to do any study that we choose. Obviously, the
results of our studies will be subjected to peer-review as they were for our studies on
VAERS when we submit them for publication. It is only by assuring free and complete
access to the data by any scientific investigator that full public confidence in our vital
vaccine programs can be fully restored.

[Contact us to obtain copies of the exhibits.]
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Mr. BURTON. I think Dr. Weldon has a quick question for you,
Dr. Geier.

Mr. WELDON. I think you answered my question. Thimerosal was
in single-dose RhoGAM injections?

Dr. GEIER. Yes. That’s the only kind of RhoGAM injection I've
ever seen; and I have bought it from several companies, and they're
always single-dose. They come in a syringe, prefilled, and they con-
tained, up until recently, a year or two ago, thimerosal.

Mr. BURTON. Thank you very much.

Dr. Geier, that was an excellent presentation, as well. We'll try
to make sure, along with Dr. Baskin’s, this gets to everybody. I'm
going to send this to Secretary Thompson over at HHS. I hope I
can convince him to watch this whole presentation.

Dr. Spitzer.

Dr. SpitzER. Thank you, Mr. Chairman.

In the interest of time, I will focus on the Danish study, as re-
quested. There are somewhat related matters that I will go over a
bit more quickly, but the main focus is on the Danish study, and
the paper was the New England Journal paper appearing on No-
vember 7th, which itself focused primarily on MMR. And the hy-
pothesis declared in the paper in the New England Journal was
about a relationship and association between the vaccine and au-
tism, simply expressed as that, by a Danish group, about which I’ll
say a bit more in a moment.

So, in evaluating the hypothesis that MMR vaccination and au-
tism are associated, they came through enlightened policy of the
Danish Government to link data bases of the—data bases I have
on the projection here, which are, from my experience of the Sas-
katchewan data base, perhaps one of the best, to look at relation-
ships between disorders and risk factors, however they might be
exposed, properly done.

I'll emphasize that the linkage was with computerized data
bases. Also, I will mention it again, they were created for other
purposes, and they were well linked.

Madsen has a good reputation in Europe. I worked in Europe for
4 years on epidemiologic studies and know their work by reputa-
tion. I have not met Madsen or any of the coinvestigators. I have
no interest one way or another in terms of that team.

It was sponsored and funded by the Centers for Disease Control
and Prevention. I'll have more to say about that.

Let me read the conclusion from the abstract, which is very simi-
lar to the conclusion later in discussion of the paper: “this study
provides strong evidence against the hypothesis that MMR vaccina-
tion causes autism,” and the emphasis is mine.

The category of the study, it is a cohort study which was, as a
cohort study, well done, the followup being from January 1991 to
December 1998, 8 years, and there were over 500,000 children in
the cohort, 440 having received MMR, or 82 percent; and they
translated this to personal years because of the difference in time
of followup of different children. That was appropriate to do; it was
the right thing to do in what was a dynamic cohort—that is, op-
posed to fixed. You don’t start with, say, 100,000 children today
and follow them together in the future.
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The children were introduced to the cohort as they were born, we
call it a dynamic, and followed forward in time to determine wheth-
er the outcome of interest, in this case, several subgroups of—sev-
eral manifestations of autism appeared or not during that period
of time, although the followup went on for one more year; and then
I just show here how—visually how that happens.

Now, this was a major strategic advance in epidemiology. You
have heard me say here before words to the effect that most, if not
all, of the epidemiology until now has been clearly shoddy. People
think that because the discipline is in adolescents, maybe infancy,
you can afford to be shoddy. In fact, you should pursue as high a
standard as possible. And it’s also the first epidemiological study
published to be adequately controlled, an adequately controlled ob-
servational study.

An important attribute of linked national data bases, or provin-
cial ones like Saskatchewan, is that there is no selection bias. This
is especially true in Denmark where well in excess of 97 percent
of the people and the children of the country, however they en-
tered, by immigration or birth and so on, are there. It’s not matter
of representivity. They’re all there. So there is no selection bias.
That’s very hard to accomplish in epidemiology when you don’t
have this advantage.

Now, unfortunately, the important strategic advance was not
matched by some important, detailed methodological tactics in the
execution of the study. That vitiates the strength of the authors’
conclusions, which I found unusual considering what came out in
the data, which I'll summarize in a moment, and in this presen-
tation, I'll review some of the methodological problems without
being exhaustive.

Let me share with you that much of what I have here is as a
result of conversations of colleagues, some seniors, who have writ-
ten to the New England Journal. There hasn’t been enough time
yet to accept the things, and I need to respect confidence. I myself
have forfeited my letter because I think it’s more important, more
socially sensitive that it be presented here, but I cannot assume
that of any colleague; and on one or two occasions that I have
asked permission, it’s been denied and understandably so. They
might get promoted. I can’t.

Now, the key result to be published here, which leads to public
statements of reassurance from authorities not only in this country,
but in Europe and elsewhere, is a relative risk of 0.92 with con-
fidence interval there, which shows no significance, as it wouldn’t
if there is no difference—that’s for autistic disorders, one of the two
major subgroups here; and for other autistic spectrum disorders,
0.83, again with that confidence interval.

And unlike the CDC study that I discussed at an earlier meeting,
Mr. Chairman, the power here is high. Remember, it’s only 12 per-
cent in Davis’ study. Here, it’s 80 percent to detect an authoriza-
tion of 1.5, and I remind you that in OR, an observation of one
shows no association, and the key results we have here with the
confidence intervals overlap 1, and there’s the power which is quite
adequate. In fact, it’s superior. You don’t often see that high a
power obtained.
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It’s curious. They never give it to you. You have to calculate it
yourself, but that’s the way it is.

Now, going to some of the more detailed problems—and if I went
into everything I'd be here for 2 hours, Mr. Chairman; I wouldn’t
be too popular even with you. But the first thing I'd like to say and
perhaps the most important point, that of the numerator, the af-
fected cases here, only 13 percent were reviewed. That is very inad-
equate, especially if done for validity purposes, just for validity.

To fail to examine all the records among the 787 children in the
numerators of the cohort, or 738 in Table 2, that are similar, and
without using a clinical and epidemiologic and large statistical
multidisciplinary approach, it leaves the project wide open to errors
and misclassification.

They said that because it was validity and it’s a psychiatric diag-
nosis in Denmark, they had to use psychiatrists. Well, that’s the
last reason I'd use psychiatrists. I want validation from other
health professionals, appropriately involved clinically and other-
wise in the situation.

If they say it was too much work, in a self-selected group of af-
fected children in Britain, with which I have been working with
Professor Leary, among others, and so on, we did nearly 500 chil-
dren, 493 children, looked at their lifetime histories with seven col-
leagues, including psychologists and pediatricians and so on, in
about a month.

In later collaboration, also of 62 of the involved, for reasons they
became involved in laboratory study, one-third of them, 28, or 45
percent, which is artificially high; but nevertheless, we could clear-
ly show they were regressive; and with a bias against it, because
we forced the situation where you waited 30 days—not just 3 or 4,
as can happen, but we took 30 days to be very conservative—and
it was in that little period we call them “unconfirmed.”

The probable proportion in general populations—we could get it
in Denmark, but they didn’t do it—is between 10 and 15 percent.

Now, my questions are, were clinical psychologists and other cli-
nicians involved in the Danish exercise? Was noncaseness vali-
dated, the controls? Was there a definition of zero time for any
manifestation? They talk about diagnoses, but zero time is when
you first observe by a competent clinician the signs or symptoms
related to the condition. It may take years for you to get the diag-
nosis, especially by a psychiatrist, and the average in our studies
was about 2.2. Other British studies go up to averages of about 5.2.

Regressive autism, I asked the question, but I don’t think it was
demarcated and whether there would be prolonged exposure to
MMR when they were doing the review.

Now, I'm going to make the most important point of the presen-
tation, in case you need to cut me short a little bit down the line.
Assume hypothetically—and I'm doing everything conservative—
that there is a vulnerability to MMR-induced disease in a subgroup
of 10 percent of the autistic cases.

Mr. BURTON. Should this be a new slide?

Dr. SPITZER. Sorry.

So we assumed that there’s 10 percent and we assume further
that in the main autism group, 80 percent had been vaccinated,
which is similar to the 82 percent we’ve seen in the paper and 95
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percent vaccinated in the subgroup of autistics, all of it being plau-
sible. And I stress this is hypothetical.

Now, if you did a nested case control study within these cohorts,
which TI'll explain in a minute, and did that design in those Danish
cohorts, the odds ratio for MMR in that subgroup of 10 percent
would be 4.17, which is appreciably high for preventive or thera-
peutic medicine in pharmacal epidemiology.

Now, combining all the autistics, the OR becomes 0.97, so that
the 90 percent mask what’s happening in that 10 percent.

Here I show briefly—this will be distributed—how the calcula-
tions will be done. And I assume—and I stress it’s hypothetical.
That’s why we don’t give confidence intervals. It would be con-
trived.

Now, is 10 percent trivial? Conservatively, very conservatively,
perhaps this is half. Ten percent would represent approximately
50,000 children in the United States alone, perhaps a little less,
with the yearly burden of one point—I'm sorry, with a lifetime bur-
den, it would be of 1.25 billion for just that 10 percent. It isn’t triv-
ial. And as a public health doctor, I hope MMR can be ruled out.

There are those that say I am biased, and I will admit it, but
let me tell you that my bias as a public health doctor is a profound
desire that we can exonerate this effective vaccine, because it is
one of the most effective interventions for important problems we
have. But the failure to demonstrate safety so far means I cannot
recommend it, even after the Danish study, for my own grand-
children.

So there is the—there is the trivial figure for the 10 percent.

Next slide. Two slides—another slide, I'm sorry. Now, next slide.

At the core of the methods problem is that the workers described
a very important subgroup in the introduction of their paper but
did not examine it specifically. They did not or could not test the
most relevant hypothesis as proposed by Wakefield. In other words,
they were looking for a question to be appropriate for the question
they were putting and ignoring what Wakefield and others have
published over the last few years from clinical and laboratory and
not epidemiology.

Next slide.

Now, there are also analytic issues, and these are the ones that
I am reticent to give too much—you will see it in the literature
within days or, at most, weeks. Now, one strength here is that
Madsen and her colleagues used person years. That’s what you do
in a dynamic cohort situation. I've seen it criticized, and I don’t un-
derstand it because that’s a strength. However, they had allocation
of cases to subcohorts of exposed and nonexposed which are dif-
ficult to understand. That’s one of the two examples that I gave.
There is an unusual distribution of ages in the cohorts to which
you alluded to, Dr. Geier, and they have problems with measure-
ment of clinical phenomena, and their censoring rules are surpris-
ing or are inappropriate.

These are just five or six of the statistical issues over and above
that main issue of failing to protect against hiding a phenomenon
in a subgroup by looking at the 90 percent, if you wish.

Next slide.
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So the questions I have first is, why did Madsen and IOM do an
adjustment to the subcohort that removed six autistic and a total
of 13 cases of progressive developmental disorder cases from the
vaccinated subcohort and then place them in the unvaccinated one?
This single adjustment reduces relative risks of autism due to
MMR vaccination by 17 percent, from 1.26 to 1.09.

Next slide.

Why did Madsen not simply exclude all cases involving earlier,
that is, nonregressive, diagnosis of autism? If they had removed all
cases diagnosed before 2 years of age from both subcohorts, the rel-
ative risk would have risen from 1.26 to 1.28.

Next slide.

Now, another problem is difficult to understand. I'm not saying
they are wrong, but I still haven’t quite figured out what they did
and why and how they adjust it. To age cohorts coming close to the
end of the study or the end of followup, we have an average incep-
tion of the disease. It’s about 3 years. If you only follow them for
a year and a half, you are going to miss an awful lot of autistic
cases among those exposed. So the censoring is difficult to under-
stand, how they adjusted for it. I'm still in the process of figuring
out and may well write an article on that with colleagues in the
relatively near future.

Next slide.

Now, the classical problem of computerized data bases as they
had, as we had in Saskatchewan, and I did a big study on beta
agonists in Saskatchewan in—almost exactly 10 years ago, pub-
lished in the New England Journal, the most cited paper in the lit-
erature that year. These data bases can and are useful, but there
the data are gathered for other purposes, and when you go into
those data bases, sometimes you just cannot get the data you need
because it was never gathered or it was never archived. That may
almost certainly be the case here, and certainly variables could not
be considered.

There has been very, I would say, wise discussion of mercury and
the implications a few moments ago. There was nothing about mer-
cury in all of this and nothing mentioned.

Next slide.

I think we will skip this. This has to do with what I have from
Wakefield in the literature, the fact that this is multifactorial. It
involves interactions between potentially enabling factors, trigger-
ing factors such as mercury and MMR working in concert, sub-
groups genetically. You know, I don’t know much about genetics,
and I don’t know—I don’t—can’t appreciate well how far we have
gotten there, but I really hope we never discourage the pursuit of
genetic information because it’s likely to be an interactive, multi-
factorial profile which we don’t understand yet.

Next slide.

Now, the fourth issue is research management tactics, which re-
fers to some of the issues that you directly or indirectly mentioned
earlier, Mr. Chairman, you and some of the colleagues. The con-
cerns are about the process of funding, the interaction of sponsors
with protocol formulation and approval, compliance with protocol,
the role of the investigators vis-a-vis sponsors in the actual conduct
of search and the input of the CDC epidemiologist in the prepara-
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tion of the report with its conclusions. Now, sponsors should stay
out of it except through clear, ethical accountability patterns. Spon-
sors should not be involved in the research.

Was there a protocol?

Next slide. Next slide, please.

Was there a protocol? Who approved it? Were there any changes
in the protocol? Who approved the changes? Who monitored the
work in progress? Who approved the final report? Was there a sci-
entific advisory board? What exactly was the role of the CD and its
professionals? That I don’t know, and it’s not in published lit-
erature, and it’s not been the appropriate thing, for now, for me to
approach Dr. Madsen.

Next slide.

Now, I would like to point very quickly to epidemiologic research
priorities based on computerized data bases. The Danish one is ex-
cellent, it really is, for that kind of data source. And we don’t have
it in the United States. We only have it in Saskatchewan in Can-
ada, maybe to a lesser extent in Quebec, a few other places, per-
haps Sweden. But in Sweden the confidentiality is so high that
they destroy your letters before they read them.

As I said, heavy metals and the developing immune system, all
those issues, were not touched on for reasons I said.

Forgive me for going on ahead. Next slide. Next slide.

Likewise, we have heard here, and earlier testimony which I
heard, synergistic adverse effects upon the immune system of sus-
ceptible children could not be studied here. The triggering phe-
nomenon couldn’t be studied in any manifestation of autism.

Next slide.

There is no mention of heavy metal as a likely multifactorial
causal association. And it’s not the fault of the investigators. I don’t
want us to go away and thinking badly of Dr. Madsen and her col-
leagues. They are good scientists. We don’t know the pressures
they had upon them, whether yes or no, from outside agencies. But
this cannot be done with the Danish link data bases, as good as
they are. It just can’t be done.

Mr. BURTON. Doctor, sir, are you near——

Dr. SPITZER. I'm almost—2 minutes or so.

Mr. BURTON. Thank you, sir.

Dr. SPITZER. Next slide.

Now, it’s my view and that of others that the Madsen group
should replicate, extend, and perform complementary designs of the
recent work. One should also explore whether it is feasible to do
the same in Saskatchewan, Canada.

Next slide.

The hallmark of science is replication, verification, and corrobo-
ration. One study proves nothing. In any of these national
preventional data bases, one can do cohort studies that are exten-
sions and corroborations and—but the methods must be declared
for analysis in advance. And unless the case control study goes into
this representative two subcohorts, takes all the cases as cases and
takes the probability representative sample of the controls as the
controls, and then you have all the advantages of both cohort and
case control in one study and at about a tenth of the cost, for that
matter.



108

Next slide.

Now, there must be total transparency, considering the things
that I've heard from distinguished members from both parties of
the committee. There must be a scientific advisory board monitor-
ing all phases, especially protocol changes in progress, proposed
publications. The majority should be epidemiologists and biostat-
isticians. Ethics and conflicts of interest for reasons that are self-
evident and may ultimately—should be under surveillance, perhaps
by a community advisory board as we did in Alberta.

And the main protocol should be published in advance. We
should be able to critique that protocol in the peer-reviewed lit-
erature. In major studies, that’s what my group at McGill do and
what many groups in Europe are doing as well, even in North
America.

Next slide.

A significant first step has been taken in epidemiology. It is im-
perative that the whole feasible road of research be taken. One
study proves or disproves nothing in any field, or two, if you take
the lines, that one that you described.

Thank you for your attention.

Mr. BURTON. Thank you, Dr. Spitzer. We appreciate your com-
ments as well.

[The prepared statement of Dr. Spitzer follows:]
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Testimony of Walter O. Spitzer, M.D.,, M.P.H., F.R.C.P.C.

Emertius Professor of Epidemilogy and Past Chairman, Faculty of Medicine,
Mc(Gill University

Emeritus Editor, Journal of Clinical Epidemiology

Member, Institute of Medicine, U.S.A.

The paper, “A population-based study of measles, mumps, and rubella
vaccination and autism” (Slide 3) published on November 7, 2002
describing a very good national data linkage based upon which a cohort
study was done. It was sponsored and possibly supervised by the Centers
for Disease Control and Prevention of the United States of America. A group
led by KM Madsen with a good reputation in Europe did the study. The
main conclusion from the study is “This study provides evidence against the
hypothesis that MMR vaccination causes autism.” (emphasis mine). The
study is a major improvement over all earlier epidemiologic investigation
due to an appropriate controlled design. Unfortunately, the strategic
advance was not matched by some important methodological tactics in the
execution of the study. That vitiates the strength of the authors’ conclusions.
Without being exhaustive.this presentation reviews some of the

methodological problems
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A very important attribute of the linked Danish national databases was that
nthere was no selection bias, the curse of almost all observational
epidemiological research. The key result published is an odds ratio of 0.92
for autistic disorders which fails to attain statistical significance as expected

but with good power of 0.80 for an OR of 1.5.

The main objection is that the apparently reassuring finding it almost
certainly misleading if you consider that autism is likely to be caused
multifactorially and that only a small subset of autistic patients may have
been affected by MMR, For instance, hypothetically, if only one subset had
been identified where 10% of all autistics were affected by the MMR
vaccination, the OR would be 4.14 which is high for that 10% subset. But it
is not a trivial subset. Conservatively, in the United States alone, 10% would
resultin a financial burden of suffering of 1.25 billion dollars in for the

lifetime of the children in direct expenditures alone.

Further, there were several analytic shortcomings and problems. Censoring
was done inappropriately particularly for the later birth cohorts. The age
distribution of the children is unusual and questionable as the basis for

standardization. Some important variables could not be examined at all.
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As of December of 2002 I have importasnt unanswered questions on the

study management particularly the role of the CDC .

Madsen and perhaps Canadian investigators need to replicate, verify and
corroborate the initial Danish study. An important step forward has been
taken. But one study does not prove or disprove any hypothesis definitely.
The road of research needs to be followed. Excellent research standards need
to be matched to transparent and ethical standards of management in

exploring the causes of the baffling epidemic of autism.
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Mr. BURTON. I think I will let Dr. Weldon start off. Doctor, would
you have any questions?

Mr. WELDON. Yes, Mr. Chairman. I have a question for Dr.
Geier.

You said the CDC or the FDA has the data as to which manufac-
turers produce which vaccines that contain thimerosal and which
ones don’t. And the VAERS data shows that some of them have a
higher incidence of these neurodevelopmental disorders, and—but
you just can’t disclose that? Is that correct?

Dr. GEIER. Yeah. There are three levels of denominators. One
level is, how many doses of each type of vaccine were made per
year? Which we have and can disclose, although that seems to be
not generally available, but we have managed to get it.

The second one is broken down by company, which we have
under agreement that we not disclose which company. So we can
do a study like the one I presented and compare one with and one
without, but I couldn’t say such and such a company makes a vac-
cine and another company makes a vaccine, and the first company
is five times worse than the second company.

And then the third level that they also have—and this is all pub-
lished by them if they have it, is that they have the number of
doses per lot number. So with that information you could inves-
tigate the possibility of a bad lot. I looked in my VAERS data, and
I find some lots that have far more reported reactions than others,
but I don’t know how big the lots were. If I knew how big the lots
were, I could tell you, yes, there was a bad lot of particular vaccine
made in such and such a year or, no, there wasn’t. And that infor-
mation I've been unable to get with or without any agreements.

Mr. WELDON. So what you are saying is if it is an average-sized
lot but there’s a higher incidence of side effects

Dr. GEIER. Well, I don’t know. I mean, let’s say I look at two lots,
and one of them has 100,000 reactions and one of them has 10,000
reactions. It could be that the 100,000 was a 10 times bigger lot.
If T average them, that’s not valid. I have to know. And they know
exactly how many doses were in each lot. And if they release that,
we could look lot by lot through the VAERS data and say, well,
there was a bad lot. Boy, it had 20 times—and we could do statis-
tics to see whether it was just by random choice or chance or
whether it was real that a particularly bad lot was made.

There has been a lot of literature on bad lots. In fact, in the
1980’s the FDA used to keep a list called the “hot lot” list, and they
also had trouble getting the numbers. But they have the numbers
now to do it, and they won’t release these to any scientists, and
they won’t allow people to discuss which vaccine company makes
a worst vaccine when they’re two of the same vaccine made by the
same company, and I think consumers are entitled to that kind of
information. It’s sort of like, you know, we get an automobile crash
test and you find, gee, one car is a lot safer than the other when
it runs into a wall, but we are not going to tell you which kind of
car. Well, they tell us which kind of car, but they won’t tell us
which vaccine producer. They won’t allow it to be released which
vaccine producer makes a safer vaccine. And I think with our chil-
dren and our lives it’s critical that we have that information.
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Mr. WELDON. Dr. Spitzer, I always find it very interesting to
hear you speak. It’s frequently a little hard to follow, though, not
being a biostatistician or an epidemiologist, so I just want to make
sure I understand you correctly. You said the Danish study, the
Madsen study, is a good study. But is what I said in my introduc-
tory remarks accurate, that it did not—is it the case that if MMR
was causing the majority cases of autism, that the study is good,
but if it’s causing a percentage less than 50 percent, then the study
is not valid? Is that what you were basically saying?

Dr. SpiTzER. Well, what I would like to stress is that the Madsen
study in a sense broke a barrier in being the first properly con-
trolled epidemiological study ever done and new avenues which can
be followed and also had the advantage of an extraordinarily good
data base with the disadvantages

Mr. WELDON. And I understood all that.

Dr. SpiTZER. Now, what I'm saying is, they just didn’t go far
enough, first of all, with inadequate evaluation of the cases, both
in terms of a small sample and in terms of how much within each
case was looked at. We don’t have the details of that.

And, second, I'm just saying they cannot rule out with the deci-
siveness that they imply, they cannot rule out an association. They
can for the totality, but they can’t say there is no subgroup that
conceivably could be affected.

Mr. WELDON. So is it correct

Dr. SPITZER. And so that’s—it just didn’t go far enough, even
though it’s a major advance in the study of autism
epidemiologically in the last decade.

Mr. WELDON. Is it correct to read it and interpret that MMR does
not cause the bulk of autism in Denmark, but it may cause—it
could cause

Dr. SPITZER. You can infer that if you take them as a totality and
look at them that way. It’s not detectable should it be happening
in a subgroup.

Mr. WELDON. But if MMR is causing a percentage—let’s say a
percentage well below 50 percent, then that study didn’t answer
that question——

Dr. SPITZER. No.

Mr. WELDON [continuing]. Correct? OK.

Mr. BURTON. Can I followup on that, please? Would the gen-
tleman yield?

Mr. WELDON. I would be happy to yield.

Mr. BURTON. In layman’s terms, so that everybody understands,
you are saying that it could cause 10 percent, 20 percent of the au-
tism cases, 30 percent. Is that right?

Dr. SPiTzER. When you get up to 30 percent, it’s—but 20 percent
or below is a concern.

Mr. BURTON. Well, see, that’s something that a lot of us—you
went right over our heads with all those statistics. But you are say-
ing that it’s possible that 20 percent of the autistic cases could be
as a result of the MMR vaccine?

Dr. SPITZER. Yes, and cannot be ruled out by this study.

Mr. BURTON. Thank you.
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Dr. SPITZER. I'd use the figure 10 percent to be conservative rath-
er than 20, although it could be 20. But 10 percent is what we test-
ed hypothetically and I'd like to speak to.

Mr. BURTON. Well, 10 percent is still a considerable number of
children.

Mr. WELDON. Dr. Baskin, you are a clinician, I understand. Have
you looked at the research data done by a Dr. Wakefield from Eng-
land on the issue of MMR and autism? Are you familiar with that
at all?

Dr. BASKIN. Yes, I'm familiar with that. I've actually met Dr.
Wakefield and conversed with him.

Mr. WELDON. OK. One of the things that I have been very con-
cerned about since I've been working with the chairman on this
issue, and it’s about 3 years now, I think this is now the third epi-
demiologic study. There were two out of England and then there
was this—maybe it’s the fourth one. I think there was a U.S. study,
if 'm not mistaken.

Dr. SPITZER. There is the Finnish study as well.

Mr. WELDON. OK. But nobody has made an attempt to duplicate
a clinical study like the original Wakefield research. And can you
honestly refute Dr. Wakefield’s clinical data with all these epi-
demiologic studies, particularly in light of the conversation I just
had with Dr. Spitzer, that the study only—the best study we’ve had
so far can only be used to say that MMR does not cause all autism
cases in Denmark and that the study does not exclude the possibil-
ity that MMR is causing a percentage of them?

Dr. BASKIN. The answer is, no, I can’t refute that. While thimero-
sal is my major research base as a clinician, and after conversa-
tions with Dr. Wakefield, one of his great concerns is regressive au-
tism, the fact the child starts out normal and then gets worse, and
another one of his great concerns is the second shot, none of these
studies have actually looked at these subgroups in any detail.

Mr. WELDON. I have some more questions, but I would like to
yield back to the chairman for the moment.

Mr. BURTON. Thank you.

Let me start with you, Dr. Baskin, and you, Dr. Geier. Because
thimerosal—although MMR is a very important issue as well and
important to me, I am interested in the thimerosal issue because
it has been given to literally millions of people since the 1930’s, and
it’s been given in more and more greater quantities in recent years
because of the number of vaccinations involved. Do you personally
believe from your studies that the mercury is a contributing factor
to the cases of autism we have in this country?

Dr. BASKIN. Yes.

Mr. BURTON. Do you think it’s a large contributing factor, or do
you have any percentages? I mean, I know this is a tough question
and everything, but you have done a lot of research.

Dr. BASKIN. I think it’s hard to look at a percentage. I think that,
as NIH is focusing on, there is probably an environment gene inter-
action. In other words, a lot of children get the injection and don’t
become autistic, and so there must be something specific or dif-
ferent about the way a certain subgroup of children are able to
handle toxins which, as I alluded to earlier, is known for other tox-
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ins. I mean, that is not a foreign concept. I don’t think we yet know
the answer to that.

I think that one of the striking things is over the years at NIH
and NICHD the idea of regressive autism was not well accepted.
It was sort of originally preached that you were sort of autistic
from birth and actually there weren’t that many children who have
regressive autism. But the NIH with good data and with good
science has actually reversed its position quite a bit on that, and
this group seems to be increasing. So up to somewhere between 30
and 40 percent of children in very conservative studies seem to
have this regressive autism. In other words, it doesn’t seem like
they are starting out abnormal. Something happens to them, and
they backslide.

So I think if you want to take a conservative estimate and you
want to take those conservative numbers, because there are other
studies that say 60, 70 percent of autism is regressive, I think that
it’s a very good chance it’s more likely than not that it contributes
or causes autism in about 40 percent of children who are autistic.

Mr. BURTON. Would you say that a child like my grandson who
got nine shots in 1 day, seven of which contained thimerosal, would
you say that they had a greater risk of getting a neurologic—creat-
ing a neurological problem like autism than

Dr. BASKIN. Yeah, absolutely. I didn’t touch on that. I tried to be
very conservative with my analysis. But, as you pointed out, these
EPA guidelines are a small amount per day. These kids are getting
an enormous amount all at once. And you say—you could say you
could average the amount of a lethal injection over your lifetime
and say, well, you never in any 1 day got a lethal dose. The only
trouble, you’d be dead and 6 feet under the ground. So, yes. I
mean, those are the most concerning cases, children who were OK,
who got worse, and whose parents can link this to a single or a set
of—a serial set of exposures to mercury. And that sounds like the
absolute typical case that we would be most concerned about.

Mr. BURTON. Dr. Geier, I think you indicated that in some cases
kids are getting 100 times the amount of mercury that would be
tolerable at one time.

Dr. GEIER. Yes. In fact, some of those calculations are over 100
times.

Mr. BURTON. So a child that got multiple vaccines in 1 day could
conceivably be getting more than 100 times the amount, according
to EPA, that’s a tolerable level of mercury in one fell swoop?

Dr. GEIER. Yes. And their levels are actually conservative, be-
cause they meant by ingestion, not by injection. So their studies
were not usually by injection.

Mr. BURTON. So the injection would be actually——

Dr. GEIER. It’s worse.

Mr. BURTON [continuing]. Worse, much more lethal, so to speak.

Dr. GEIER. Yeah. I mean, there is no question that these children
are overdosed.

Mr. BURTON. Would either one of you take nine shots in 1 day,
knowing that seven of them contained mercury, at the same time?
And—or would you allow that to happen to your kids or grandkids,
whether they are healthy or not?
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Dr. BAskKIN. You know, a mercury thermometer broke in my
house, and I cleared everybody out of the house and went to my
lab and got these really bioresistant gloves, and cleared it up like
a toxic spill.

No, of course not. It’s a really bad toxin.

Dr. GEIER. I wouldn’t. And I had a different situation. I run a
laboratory that does chromosome analysis, and we had a mercury
vapor bulb break. And we were located near the NIH, and we
cleared the building and had the NIH guys come in with full body
suits to clean out the area.

Dr. BaskIN. And I think we've dramatically underestimated
what’s been in the literature for the entire last century, that this
is a highly toxic compound. The more we look into it, the worse it
gets.

Mr. BURTON. And it shouldn’t be injected into human beings.

Dr. BASKIN. Absolutely not.

Mr. BURTON. But one of the things—one other thing I want to
talk about, and this is not related to my personal problems, I hope.
And that is that older people are coming down with Alzheimer’s at
a more rapid rate than in the past. Do you attribute that in any
way to the levels of mercury that they are ingesting, either through
their amalgams in their mouth or the vaccinations that they are
getting or the food that they are eating that contain mercury?

Dr. BAskiIN. I think that’s a less well-studied area. But this work
that you described, which I was aware of, of the fact that as these
cells die from mercury they form these kind of plaques and tangles
like we see in Alzheimer’s disease is very intriguing and certainly
suggests this may well be a contributing factor.

Mr. BURTON. And should be studied.

Dr. BASKIN. Absolutely should be studied.

Mr. BURTON. Dr. Geier.

Dr. GEIER. I agree. I think it’s well-studied, could be studied, but
is very plausible.

Mr. BURTON. I don’t want to alarm everybody in the United
States, but the Members of Congress have been getting flu vaccines
that contain thimerosal for several years. And I want you to know
that I don’t think that’s one of the reasons we have made bad deci-
sions up here, although somebody might ask that question.

Dr. Weldon, do you have any more questions of this panel?

Mr. WELDON. Yeah. I have a couple of questions for Dr. Baskin
about ethyl mercury versus methyl mercury. I have had some peo-
ple say that data on methyl mercury is fairly good, but we don’t
have good data on ethyl mercury. I take it from your testimony
there is actually quite a bit of data on ethyl mercury and that it’s
as toxic as methyl mercury.

Dr. BASKIN. There is more data, more and more data on ethyl
mercury. The cells that I showed you dying in cell culture are
dying from ethyl mercury. Those are human frontal brain cells.
You know, there has been a debate about, well, ethyl versus meth-
yl. But from a chemical point of view, most chemical compounds
that are ethyl penetrate into cells better than methyl. Cells have
a membrane on them, and the membrane is made of lipids, fats.
And ethyl as a chemical compound pierces fat and penetrates fat
much better than methyl. And so, you know, when I've began to
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work with some of the Ph.D.s in my laboratory and discuss this,
everyone said, oh, gosh, you know, we’ve got to adjust for ethyl be-
cause it’s going to be worse; the levels are going to be much higher
in the cells. So, I mean, I think at best they’re equal, but it’s prob-
ably highly likely that they are worse. And some of the results that
we are seeing in cell culture would support that.

Mr. WELDON. Now, you said several times in your testimony that
uptake in the brain is probably much higher than in other tissues.
What do you base that statement on?

Dr. BASKIN. Well, the literature on methyl mercury is much bet-
ter than ethyl on this issue. And if you look at the studies, the
brain is 2 percent of the body weight but took 10 percent of the ex-
posure. So that’s a fivefold preferential update.

Mr. WELDON. This was based on people who died?

Dr. BASKIN. Right. And also on animal studies, both.

4 Mr. WELDON. Animal studies? So the brain—what did they
o

Dr. BAsSkIN. The brain seems to take five times more the expo-
sure than it should. In other words, if you assume that you give
methyl mercury and it goes everywhere in the body equally——

Mr. WELDON. You should get the same level.

Dr. BASKIN [continuing]. You should get the same level every-
where. But the brain takes five times as much as it should have.

Mr. WELDON. And that was based on methyl mercury?

Dr. BASKIN. Methyl mercury. Correct.

Mr. WELDON. The Lancet study, only 40 infants. You agree that’s
much too small a sample size to really make any conclusions?

Dr. BASKIN. Right. I mean, there are a number of problems with
the Lancet studies as I mentioned. But certainly, if the disease oc-
curs in one in 150 children and you only test 40, you may miss that
child, very easily miss the child who had the problem, or at best
maybe only catch one. Not to mention the other things that have
been discussed by several of the panel, the most significant one
being they drew the blood much too late. They drew the blood days
to weeks later, whereas we know the peak level of methyl
mercury——

Mr. WELDON. Three to 28 days.

Dr. BASKIN [continuing]. Occur within hours, within 24 hours;
yet they drew the blood up to 27 days later. As a matter of fact,
to me it’s very worrisome. They are still finding some mercury in
the blood that far out. It should—you know, you would think it
might be gone.

Mr. WELDON. Is there any

Mr. BURTON. Would the gentleman yield? Would that be the rea-
son that some families see a very, very rapid change in their chil-
dren shortly after these vaccinations are given in large numbers?
For instance, in our family it was just a matter of a couple days
and—boom.

Dr. BaskiN. Correct. All of the data on both methyl and ethyl
mercury suggests that the peak level—in other words, the highest
level in the blood—is either achieved within hours or at least with-
in 24 hours. So that’s—and, again, if it gets in the blood, the blood
goes to the brain. We know it has a preferential tendency to be
sucked into the brain or to cross into the brain in excess, and so
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you would expect to see something fairly quickly. As a matter of
fact, if somebody said 3 months later something happened, I would
say that’s probably not related.

Mr. BURTON. Can I followup with one question here?

Mr. WELDON. Sure.

Mr. BURTON. In animal studies, as I understand it, the animals
evidently didn’t become ill for 14 days after the injection of the
mercury. Are you familiar with that study?

Dr. BAskIN. It depends on which study you are talking about.
There’s a variety of different studies.

Mr. BURTON. Well, it’s a rat study that was done in the 1950’s
by the Eli Lilly company. Are you familiar with that?

Dr. BASKIN. I'm not familiar with that particular study. But, you
know, in general, remember that if you are doing studies on rats
and mice, you have to have very sensitive behavioral screens. As
long as they are getting up and eating, I mean, they might be act-
ing weirdly and you wouldn’t know it. So I—without knowing what
study you’re referring to, it would be hard for me to comment on
it.

Mr. BURTON. Thank you.

Mr. WELDON. Is there any kinetic studies on the clearance of
ethyl mercury that are available that could allow you to make con-
jectures as to what the peak levels might have been based on the
blood levels that are available in the Lancet study? Or is that infor-
mation not known?

Dr. BASKIN. It’s known to a limited extent.

There’s a study in pre-term infants that received vaccinations. So
they—you know, by kind of people not thinking about it, their
weight is very small and they receive the same dose, and so it was
a very high level. And they looked at some of that data. But, frank-
ly, there is not enough.

I think one of the points in the Lancet study is they drew all
these complicated curves saying that they knew what the phar-
macokinetics were, which refers that they knew how the drug was
taken up, how it was absorbed, how it was distributed, but they
never caught a peak level. And, of course, you can’t even make a
comment about pharmacokinetics unless you know the peak level.

So, I mean, I think the short answer is there is some—some data
available but not enough.

Mr. WELDON. Dr. Geier, when this issue was first brought to my
attention 3 years ago, I was very disturbed about the mercury
issue. Then the CDC study that you referred to where you drew
those curves came out; and, frankly, I was somewhat relieved with
that data. Not being a scientist or an epidemiologist, I accepted it
at face value. There was some initial data suggesting that some of
the kids had language and speech development problems, and then
they added more numbers and said that association went away. I'm
very disturbed by these curves that you drew, though.

So you're saying that—I just want to make sure I understand
you correctly—that when you plot out the data like that, you can
actually do a calculation and it is statistically significant?

Dr. GEIER. Yes. When you—if you allow us to remove that great-
er than 62 point——



119

Mr. WELDON. Well, I want to ask you about that. You say it’s got
to be 75. Is that based on the immunization tables and the known
amount of’

Dr. GEIER. Yes.

Mr. WELDON [continuing]. Thimerosal in there? So they couldn’t
have gotten 150 or 200. It had to be 75.

Dr. GEIER. Right. It had to be 75. And when you allow that point,
then you have a curve-fitting program that tries to fit the best
curve. And it tells you how well the curve fits to that, and it fits
in greater than 95 percent to a logarithmic curve.

Mr. WELDON. Not being a scientist, I can’t honestly—but I just
know what it’s like. You know, I'm going to get the CDC people in
my office after all this is over, and I'm going to say, OK, how do
you respond to all of this? And I don’t think they are here today,
right? They are not in the second panel, Mr. Chairman? Which I'm
very disappointed by. But I would assume they are going to say
that’s not kosher, so to speak, what you did; that’s not a valid sci-
entific technique.

Dr. GEIER. No, I think theyre going to be upset that we used
their intermediate data before they added all these young children
to dilute it out. And even when they diluted it out, by the way, it’s
still there. It just became more dilute. As far as, you know, doing
the curve, I think they’d have to agree that, you know, if you ana-
lyze a single point and then you compare that to analysis of several
points as they go up, you add more likelihood that it’s significant.
I mean, just intuitively, what’s the odds that three go up in a row?
I mean, just supposing something is random, forget about even how
much they go up or even what shape they go up, the odds of three
going up in a row are not so good if they were from a random sub-
ject.

So it’s obvious that to intuitively that—but—and as well as
mathematically that when you go to a kinetic curve like that, the
curve can be significant even if each individual point is only, as I
think they said, marginally significant. You get three marginally
significant curves that fit like that, it becomes very significant.

But maybe Dr. Spitzer, who is our epidemiologist and mathe-
matician, can comment on that.

Dr. SpiTzeEr. Well, it’'s—trying to say it in nontechnical terms—
but it is a finding that’s being observed by appropriate rules of
handling the data in the main. It’s usually preferable that it be de-
clared in advance, and that 75 that he said, not in the course of
analysis and so on, but that this is not likely to happen by chance,
at least at the 95 percent level, or chance alone. That’s the basic
principle. It’s a finding where the role of chance has been excluded
to the extent of 95 percent.

Mr. WELDON. I believe I understand. I could really go on much
further, but I was just reminded we actually have a second panel,
and we have been at it for 22 hours, so I will yield back. I'm sorry,
Mr. Burton.

Mr. BURTON. No, that’s fine, Dr. Weldon. You ask more poignant
questions than I, because you have that experience and back-
ground.

Before I recognize Congressman Green, who I believe is Dr.
Baskin’s Congressman—is that correct?
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Dr. BASKIN. Yes.

Mr. BURTON. Is he a good one?

Dr. BASKIN. He is very good.

Mr. BURTON. OK. Well, I just thought I'd ask.

Dr. BASKIN. He is a good patient, too.

Mr. BURTON. That’s unsolicited testimony.

Before I recognize him, let me just ask you one quick question
here. Do you, all three of you, think that our health agencies have
done enough in the research of this very, very important issue of
the epidemic of autism?

Dr. BASKIN. My opinion is this: I think that the NIH now is gal-
vanized and is doing more. And if, as I said earlier, if more funds
could be set aside for this specific issue, they have the capability
and the interest to do it.

Mr. BURTON. Have they in the past?

Dr. BASKIN. Not in the past, no, but I think they are now.

Mr. BURTON. So we have an epidemic, and up to this point they
haven’t been doing enough.

Dr. BaskiN. Right. I think so. I think so. But I think, to be fair
to NIH, a lot of this information wasn’t really made available; like
I talked about agencies not talking to each other.

Mr. BurTON. What about CDC?

Dr. BASKIN. I think the CDC is not. The CDC, in my opinion, has
been obstructionist.

Mr. BurTON. OK. How about the FDA?

Dr. BASKIN. The FDA, as they said in their own e-mails, I think
have been asleep at the switch for decades.

Mr. BURTON. Asleep at the switch. OK. Dr. Geier.

Dr. GEIER. I think—it’s Geier.

Mr. BURTON. Geier.

Dr. GEIER. I think that they’ve been asleep, and I think that we
found that out when we did a midline search on thimerosal. There
are over 1,500 articles listing problems with thimerosal. And that
doesn’t go back—the midline search goes back to 1967. Actually,
the problem goes back farther than that. If there are 1,500 articles
that are implying problems with thimerosal and the FDA and CDC
knew that it was in the vaccines, something should have been
done, more than just ignoring it.

Mr. BURTON. Thank you, Dr. Geier.

Dr. Spitzer.

Dr. SpiTzeER. Well, as I mentioned before, on this whole matter,
particularly as it concerns MMR, I call myself a worried agnostic.
If I, from the FDA or some of the sister major agencies around the
world, could get assurances that we have the same quality informa-
tion on safety of this product as we have on efficacy or effective-
ness—and that is good—my worry would go down a bit, or go down
quite a bit. It’s gone a little bit down with the Danish studies. But
that’s what I have not been able to find, Mr. Chairman, is ade-
quate, scientifically admissible evidence on the safety of the prod-
ucts as opposed to efficacy.

Mr. BURTON. And at this point you wouldn’t give your grandkids
the MMR vaccine?

Dr. SpiTzER. Not yet. No. Not in the foreseeable future, I don’t
think.



121

Mr. BURTON. Thank you. Well, let me just end my comment here
by saying that the FDA and CDC and our health agencies have an
awful lot of questions that need to be answered. But the one thing
they could do to make the situation a lot better is if they get on—
get on with admitting there is a problem if there were 1,500 arti-
cles—and start really getting down to the business of studying this
thing and devoting the amount of resources that are necessary to
get the job done. And I want to thank you guys very much for your
help.

And, with that, Congressman Green, it’s good to have you with
us.
Mr. GREEN. Mr. Chairman, I did serve on this committee three
terms ago and I moved to the Energy and Commerce to deal with
health care. It’s interesting; I walked back in the office from a
meeting and saw Dr. Baskin, who, one, is a great friend and great
neurosurgeon, and I'm going to ask him to sign an affidavit that,
yes, a Member of Congress does have a brain. But

Mr. BURTON. Did you get a flu shot this year?

Mr. GREEN. I did get a flu shot in.

Mr. BURTON. Well, it has mercury in it.

Mr. GREEN. OK.

Mr. WELDON. You know, he has brain cells he’s growing in his
lab. I was wondering if he would sell some to Members of Congress.

Mr. GREEN. You know, we could use them. We could use them.
But the issue—because we were just responding in our office to a
letter of a family with a child with autism. And on my Subcommit-
tee on Health Care, that our good doctor is also on, this is an issue.
And I want to thank you for holding these hearings to help us as
Members of Congress go further. But again, I just came in to say
hello to my good friend Dr. Baskin.

Dr. BaskIN. Thank you.

Mr. BURTON. Before you leave, let me just say that

Mr. GREEN. Thank you.

Mr. BURTON. Thank you. Before you leave, I just want to say
that we have a bill that I've talked to Congressman Bilirakis, the
chairman of your subcommittee about, that would go a long way to-
ward helping solve the problem with the vaccine injury compensa-
tion fund, and I really would appreciate if you’d talk to him and
take a look at that bill.

Mr. GReEN. OK. Glad to.

Mr. BURTON. Thank you very much.

Well, gentlemen, thank you very much. We have gone way be-
yond what we normally would, but I thought it was very important
to let you really lay out the whole story. And with that, we will go
to the next panel. And thank you for your service.

Mr. BURTON. The next panel is, we have the FDA and the NIH,
Dr. Midthun, Dr. Foote, and Dr. Portier. Would you please come to
the witness table?

Please stand up so I can swear you in, please.

[Witnesses sworn.]

Mr. BURTON. Dr. Midthun, do you have an opening statement?

Dr. MIDTHUN. Yes, I do.

Mr. BURTON. OK. You are recognized.
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STATEMENTS OF KAREN MIDTHUN, M.D., DIRECTOR, OFFICE
OF VACCINES RESEARCH AND REVIEW, FOOD AND DRUG AD-
MINISTRATION, ROCKVILLE, MD; STEPHEN FOOTE, PH.D., DI-
RECTOR, DIVISION OF NEUROSCIENCE AND BASIC BEHAV-
IORAL SCIENCE, NATIONAL INSTITUTE OF MENTAL HEALTH,
BETHESDA, MD, ACCOMPANIED BY CHRISTOPHER PORTIER,
PH.D.,, DIRECTOR, ENVIRONMENTAL TOXICOLOGY PRO-
GRAM, NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH
SCIENCES, BETHESDA, MD

Dr. MIDTHUN. Thank you.

Mr. Chairman and members of the committee, I am Dr. Karen
Midthun, Director, Office of Vaccine Research and Review of the
Center for Biologics Evaluation and Research at FDA.

Mr. Chairman, as a physician and a parent, I want to express
to you, the members of this committee, and to parents and physi-
cians that I appreciate the devastating effects of autism on children
and their families. I am here to assure you that we are working
diligently to help ensure that the vaccines we license for use in the
United States are shown to be safe, pure, and potent. I appreciate
the opportunity to participate in this hearing on autism and to re-
spond to the committee’s concerns regarding a potential link be-
tween vaccines and autism.

The Office of Vaccines regulates the investigation and licensure
of vaccines. FDA’s regulatory process for licensing vaccines has for
decades served as a model for other countries. To date, the existing
data do not demonstrate a causal relationship between vaccines
and autism. Nonetheless, I want to assure this committee, the pub-
lic, and especially parents, that FDA continues to take these issues
seriously.

One concern that has been raised relates to the use of thimero-
sal, a mercury compound, as a preservative in some vaccines. FDA
recognizes and supports the goal of reducing exposure to mercury
from all sources. Consistent with this goal, FDA has encouraged
manufacturers to develop new vaccines without thimerosal as a
preservative and to remove or reduce the thimerosal content of ex-
isting licensed vaccines.

As required by section 413 of the FDA Modernization Act, FDA
conducted a review of the use of thimerosal in childhood vaccines.
Our review showed no evidence of harm caused by thimerosal used
as a preservative in vaccines except for local hypersensitivity reac-
tions. Of the U.S.-recommended childhood immunization schedule,
the maximum cumulative exposure to mercury from thimerosal at
the time of this review in 1999 was within acceptable limits for
methyl mercury exposure set by FDA, the Agency for Toxic Sub-
stances and Disease Registry, and the World Health Organization.
However, during the first 6 months of life, cumulative exposure to
mercury could have exceeded the more conservative limits of the
EPA in some cases, depending on the specific vaccine formulations
used and the weight of the infant. Of note, all of these guidelines
contain a safety margin and are meant as starting points for eval-
uation of mercury exposure, not absolute levels above which tox-
icity can be expected to occur.

The clinical significance of exceeding EPA’s limits is not cur-
rently known. Nevertheless, reducing exposure to mercury from
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vaccines is warranted and achievable in principle in the United
States because it is possible to replace multi-dose vials with single-
dose vials which do not require preservative.

I am pleased to be able to report substantial progress in the ef-
fort to reduce thimerosal exposure from vaccines. Since early last
year, all routinely recommended licensed pediatric vaccines manu-
factured for the U.S. market contain no thimerosal or contain only
trace amounts of thimerosal in the final formulation. With the
newly formulated vaccines, the maximum cumulative exposure
from vaccines during the first 6 months of life is now less than 3
micrograms of mercury. This represents more than a 98 percent re-
duction from the previous maximum cumulative exposure of 187.5
micrograms of mercury from vaccines.

In addition to the initiatives taken with regard to routinely rec-
ommended childhood vaccines, FDA has also worked with manufac-
turers to facilitate the removal or reduction of thimerosal from
other vaccines. Two of the three influenza virus vaccines are now
available in a formulation that contains only trace thimerosal. The
manufacturer of the third influenza virus vaccine has announced
that it will not manufacture this vaccine after this year.

In 2001, the Institute of Medicine’s Immunizations Safety Review
Committee focused on a potential relationship between thimerosal
use in vaccines and neurodevelopmental disorders. The Institute of
Medicine concluded that the evidence is inadequate to either accept
or reject a causal relationship between thimerosal exposure from
childhood vaccines and the neurodevelopmental disorders of au-
tism, attention deficit, hyperactivity disorder, and speech or lan-
guage delay.

Additional studies are needed to establish or reject a causal rela-
tionship, and we concur with that.

The committee believes that the effort to remove thimerosal from
vaccines was a prudent measure in support of the public health
goal to reduce mercury exposure of infants and children as much
as possible. In an effort to better characterize the potential toxicity
that could have accompanied an exposure to thimerosal from vac-
cines, FDA nominated thimerosal to the National Toxicology Pro-
gram for further study. The nomination was accepted by the review
committee earlier this year.

Reports of developmental delay following vaccination have been
submitted to the Vaccine Adverse Event Reporting System, com-
monly referred to as VAERS. Although VAERS reports usually can-
not establish a causal relationship between a vaccine and an ad-
verse outcome, further study of these reports can sometimes pro-
vide important clues and suggest directions for further research.
FDA takes these reports seriously and is conducting a followup
study of VAERS reports of autism. Also, FDA is pursuing promis-
ing research involving the characterization and development of an
animal model to study general biological principles for autism.

By looking at ways to improve the safety of vaccines, we must
keep in mind that childhood vaccines have contributed to a signifi-
cant reduction of vaccine-preventable diseases, including polio,
measles, and whooping cough. It is rare for American children to
experience the devastating effects of vaccine-preventable illness.
Although they provide a great public health benefit, vaccines, like



124

all medical products, are not risk free, and FDA is committed to
continuing its efforts to reduce these risks whenever possible.

In conclusion, FDA continues to work diligently with manufac-
turers to eliminate or reduce exposure to mercury from thimerosal
and vaccines. Since early last year, all routinely recommended li-
censed pediatric vaccines manufactured for the U.S. market con-
tain no thimerosal or contain only trace amounts of thimerosal in
the final formulation. Although no causal relationship between vac-
cines and autism has been established, FDA, along with other
health and human services agencies, continues to pursue and sup-
port research activities to increase our understanding of any poten-
tial relationship between vaccines and neurodevelopment disorders.

Although the prevention of disease through the use of vaccines
is a tremendous public health accomplishment, there is more work
to be done. I assure you that the Office of Vaccines and FDA will
continue to make regulatory decisions and recommendations re-
garding vaccines based on the best scientific evidence to protect the
public health.

Mr. Chairman, I appreciate the committee’s interest in this area,
and look forward to continuing to work with you in the future.
Thank you.

[The prepared statement of Dr. Midthun follows:]
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Introduction

Mr. Chairman and Members of the Committee, | am Dr. Karen Midthun, Director, Office
of Vaccines Research and Review (OVRR), Center for Biologics Evaluation and
Research (CBER) at the Food and Drug Administration (FDA or the Agency). CBER
regulates the development and licensure of vaccines. We appreciate the opportunity to
participate in this hearing on autism and to respond to the Committee’s concerns
regarding a potential link between vaccines and autism. Itis important to note that to
date, the existing data do not demonstrate or even suggest a causal relationship
between vaccines and autism. Nevertheless, we want to assure this Committee, the
public and, especially the parents that are here today, that FDA takes these concerns
very seriously. We want to explain FDA’s ongoing efforts in response to the issue of

vaccines and autism.

Childhood vaccines have contributed to a significant reduction of vaccine-preventable
diseases (e.g., polio, measles, and whooping cough). In fact, vaccine-preventable
infectious diseases are at an all-time low and now it is rare for American children to
experience the devastating effects of these illnesses. Before vaccines were routinely
administered, there were over 175,000 cases of diphtheria annually (1820-22), over
147,000 cases of pertussis (1922-25), and over 503,000 cases of measles (1951-54)
reported in the United States. These diseases have essentially disappeared in
countries with high vaccination coverage, such as the U.S. Prior to the introduction of

an infant vaccine in 1985, an estimated 20,000 cases of invasive Haemophilus

FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism December 10, 2002
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influenzae type b (Hib) disease, primarily meningitis, occurred annually in the U.S.
Now, because of vaccination, the number of cases of invasive Hib disease has
decreased by more than 98 percent. All of the diseases mentioned above were
associated with significant mortality and morbidity. Nevertheless, we need to follow up

on any safety concerns related to vaccines.

Background

Like all products regulated by FDA, vaccines undergo a rigorous review of laboratory
and clinical data by highly trained scientists and clinicians to help ensure the safety,
purity, and potency of these products. From an FDA regulatory perspective, there are
four stages in vaccine development: the pre-investigational new drug (IND) stage
(before the product is used in people), the IND stage (where human use occurs under
limited study conditions), the license application stage (where FDA reviews the results
of the clinical studies and the manufacturing process), and the post-iicensure stage

(following approval of the product for marketing).

A sponsor seeks licensure of a complete product as it is formulated for use, not of its

individual components. Human clinical studies, as required under Title 21, Code of

Eederal Regulations (CFR) Part 312 should provide evidence of any acute toxicity from
the use of an investigational drug, including vaccines. If any ingredient or ingredients

cause acute toxicity, the pre-market safety data would most likely indicate acute toxicity
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from use of the vaccine product. However, such data generally would not show

whether any particular ingredient or combination of ingredients is the source of toxicity.

Like other approved drug and licensed biological products, vaccines licensed for
marketing may also be required to undergo additional, Phase 1V, studies to further
evaluate the vaccine or to address specific questions about the vaccine. For example,
the manufacturer of Varicella Virus Vaccine committed to perform a post-licensure
study with fifteen years of safety follow-up. These studies will provide information about
the effects of the vaccine in a population much larger than that exposed during clinical
trials, The population will aiso be observed for a far longer period. If additional side
effects are identified during the post-marketing phase, either pursuant to adverse event
reports filed by health care providers or consumers, or pursuant to Phase 1V studies,
FDA would take appropriate regulatory action fo protect the public health. Some of the
options we would consider include changing the product's labeling information to reflect
the possible side effects, or, in cases of imminent or substantial hazard to the public

health, ordering a recall of the product.

Because of the complex manufacturing processes for most biological products, each
product undergoes thorough laboratory testing for purity, potency, identity, and sterility.
Manufacturers may release lots only after this testing is documented. FDA may require
lot samples and protocols showing results of applicable tests to be submitted for review,

and where appropriate, further testing by FDA. The lot release program is part of our
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muiti-part strategy that helps ensure product safety by providing a quality control check

on product specifications.

Vaccine Adverse Event Reporting System

Licensure of all vaccines marketed in the U.S. is based on a benefit-fo-risk analysis of
the safety and efficacy data submitted by sponsors to FDA. During the pre-market
review process, manufacturers and FDA focus on identifying and understanding risks
before an overall risk-benefit decision can be made on the product's licensure. When
using any drug or medical product, a person runs the risk of experiencing reactions.
These reactions are commonly termed “side effects.” They usually are identified in
clinical trials conducted before licensure and are described in a product’s labeling.
Known side effects, discovered in the course of dlinical frials, upon which a product’s
licensure or approval is based, comprise the majority of reported adverse evenis after

licensure.

Like all other medical products, vaccines are not entirely risk-free. While serious
complications are rare, they can occur. Vaccines are unigue medical products in that
they are generally administered to a large number of healthy individﬁais, primarily
children. Therefore, it is very important to identify even rare adverse reactions. CBER
and the Centers for Disease Control and Prevention ({CDC) jointly manage the Vaccine
Adverse Event Reporting System (VAERS), a cooperative program for vaccine safety.

VAERS is a post-marketing safety surveillance program that collects information about

FDA’s Ongoing Efforis in Resp to the Issue of Vaccines and Autism December 10, 2002
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adverse events that occur after the administration of U.S. licensed vaccines. Any event
that an individual, whether a health care provider or a consumer, believes may have
resulted from the administration of a vaccine may be reported to VAERS. Such reports
will be inciuded in the system, regardless of whether there appears to be a causal
relation to the vaccine. Under FDA regulations, 21 CFR, Subpart D - Reporting
Adverse Experiences, section 600.80, licensed vaccine manufacturers must report to

FDA adverse experience information, and establish and maintain records.

It should be emphasized that adverse event reports can be made by anyone, including
health care professionals, patients, and parents. If a patient’s physician does not file a
VAERS report, the patient can do so. FDA protects the confidentiality of patients for
whom an adverse event has been reported. FDA encourages individuals to report to
VAERS any clinically significant adverse event occurring after the administration of any
vaceine ficensed in the U.S. Individuals who want to make a report to VAERS can call
VAERS at a toll-free number, 1-800-822-7967, fo obtain a reporting form. Forms and
reporting instructions aiso are available on the Internet at www fda.gov/cberfvaers.htm|
and www.vaers.org. Further, VAERS reports can be made electronically at

WWw.vaers . org.

Follow-up Study of VAERS Autism Reports

FDA has taken seriously VAERS reports of developmental delay following vaccination

and wants o assure the public that the Agency is researching any possible relationship
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between vaccines and autism. CBER is conducting a follow-up study of VAERS reports
of autism. As part of the study, CBER, in conjunction with outside autism experts, is
reviewing available medical records and surveying parents and others who have
reported autism after vaccinations. The goal of the interviews is to gather information
about demographics, clinical features, potential risk factors, family history, vaccines
administered, time interval from vaccination to autism onset, rapidity of symptom onset,
and interval from diagnosis to submission of reports. Another goal is to determine how
a parent makes the association between a child's autism and vaccination. Though this
study wilt not be able to determine whether vaccines cause autism, it might suggest
hypotheses that could be further evaluated in subsequent controlied, epidemiologic

studies.

Autism-related Laboratory Activities

FDA is actively pursuing research involving the characterization and deveiopment of the
first virus-induced animal model for autism - Borna disease virus (BDV) infection of the
neonatal rat. There is no direct evidence for any relationship between BDV infection
and human autism. However, BDV is used as the environmental damaging agent
because it infects the brain of newborn rats. It is important to note that BDV is not a
cause of autism. The damage it does and the disease syndrome it produces in rats are
used only as a “model” to study general biological principles of autism. The features of
this model, which FDA scientists have developed over the past ten years, have

excellent correlation with what is known about human autism including
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neuroanatomical, behavioral, and neurochemical correlations. This model is being

used in laboratories throughout the U.S. and internationally.

Thimerosal

FDA, together with other U.S. public health agencies, recognizes and supports the goal
of reducing exposure to mercury from all sources. Consistent with this goal, FDA has
encouraged manufacturers for several years to develop new vaccines without
thimerosal as a preservative and to remove or reduce the thimerosal content of existing,
licensed vaccines. This joint effort by manufacturers and FDA is reflected by ’the
licensure of thimerosal-free products such as Comvax [Haemophilus b Conjugate
Vaccine and Hepatitis B Vaccine (Recombinant) manufactured by Merck & Company,
Inc.], licensed October 2, 1998, Infanrix [Diphtheria and Tetanus Toxoids and Acellular
Pertussis (DTaP) manufactured by GlaxoSmithKline], licensed January 29, 1997, and
Prevnar (Pneumococcal 7-valent Conjugate Vaccine manufactured by Wyeth-Lederle
Vaccines and Pediatrics), licensed on February 17, 2000, and the removal or reduction
of thimerosal from previously licensed products. More recently, FDA has licensed two
additional thimerosal-free vaccines, Twinrix, a combination hepatitis A and B vaccine for
adults (May 2001) and Daptacel, a new DTaP vaccine manufactured by Aventis

Pasteur Limited (May 2002).

In response to section 413 of the Food and Drug Administration Modernization Act

(FDAMA) of 1997, FDA conducted a review of the use of thimerosal in childhood
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vaccines. Only a relatively small number of reports mentioned thimerosal as the
suspected cause of the adverse event, and our review revealed no evidence of harm
caused by thimerosal used as a preservative in vaccines, except for local
hypersensitivity reactions. Under the U.S. recommended childhood immunization
schedule, the maximum cumulative exposure to mercury from thimerosal, at the time of
this review in 1999, was within acceptable limits for the methyl mercury exposure set by
FDA, the Agency for Toxic Substances and Disease Registry, and the World Health
Organization. Of note, such guidelines contain safety margins and are meant as
starting points for evaluation of mercury exposure, not absolute levels above which
toxicity can be expected to occur. However, the maximum cumulative exposure level
exceeded the more conservative limits of the Environmental Protection Agency (EPA),
set to protect the developing fetus, which is believed to be more sensitive to mercury
exposure. The clinical significance of exceeding EPA’s limits in infants is not currently

known.

Nevertheless, reducing exposure to mercury from vaccines is prudent. This is
achievable, in principle, because it is possible in the U.S. fo replace multi-dose vials
with single dose vials, which do not require a preservative. However, there are practical

and temporal issues of implementation that must be addressed.

We are pleased to be able to report substantial progress in the effort to reduce

thimerosal exposure from vaccines. At this time, all routinely recommended licensed
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pediatric vaccines that are currently being manufactured for the U.S. market contain no
thimerosal or contain only trace amounts of thimerosal. The vaccines with trace
amount of thimerosal licensed to date contain less than 1 microgram of mercury per
dose, that is, a given dose of vaccine contains less than 1 part per million. The use of
vaccines with trace amounts of thimerosal represents a greater than 98 percent

reduction from previous maximum exposure in young infants.

Our efforts over approximately the past three years to accomplish this goal include the
licensure of a thimerosal-free Hepatitis B Vaccine (Recombinant) manufactured by
Merck and Company in August 1999, and another hepatitis B vaccine with only a trace
amount of thimerosal, manufactured by GlaxoSmithKline, in March 2000. A
supplement for a new formulation of Tripedia, a DTaP vaccine manufactured by Aventis
Pasteur Inc., containing only a trace amount of thimerosal was approved in March
2001. Additionally, Wyeth-Lederle Vaccines and Pediatrics now only markets a single-

dose, thimerosal-free formulation of its Haemophilus b Conjugate Vaccine in the U.S.

Therefore, all routinely recommended U.S. licensed pediatric vaccines are now
available in either thimerosal-free formulations or in formutations that contain only trace
amounts of thimerosal. The routinely recommended vaccines include Hepatitis B
Vaccine, Haemophilus b Conjugate Vaccine, Measles Mumps and Rubella Vaccine,
Pneumococcal Conjugate Vaccine, DTaP Vaccine, Inactivated Polio Vaccine, and

Varicella Vaccine. Prior to the recent initiative to reduce or eliminate thimerosal from
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childhood vaccines, the maximum cumulative exposure to mercury via routine
childhood vaccinations during the first six months of life was 187.5 micrograms. With
the newly formulated vaccines, the maximum cumulative exposure during the first six
months of life will now be less than three micrograms of mercury. This represents a
greater than 98 percent reduction in the maximum amount of mercury a child would

receive from vaccines in the first six months of life.

The Immunization Safety Review Committee of the Institute of Medicine (IOM) has
completed reviews in two areas relevant to today’s hearing. The first review by this
committee focused on a potential link between autism and the combined mumps,
measles, and rubella vaccine. The |OM report provides no basis for implicating the
Measles, Mumps and Rubella (MMR) vaccine as a potential cause of autism spectrum
disorders (ASD). Recognizing that scientific sfudies can never be absolute in their
conclusions, the |IOM recommended further research to explore the possibility that
exposure to MMR vaccine is a risk factor for ASD in a small number of children. The
committee concluded that there is no need to review the existing recommendations for
routine use of MMR vaccine at 12-15 months of age and 4-6 years of age. The
Committee’s conclusion supports the current policy of giving the MMR vaccine as a
combination vaccine instead of administering each of the components (measles,
mumps and rubella) separately. The second review focused on a potential relationship
between thimerosal use in vaccines and neurbdevelopmental disorders (IOM 2001). in

its report of October 1, 2001, the IOM’s Immunization Safety Review Committee
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concluded that the evidence is inadequate to either accept or reject a causal
relationship between thimerosal exposure from childhood vaccines and the
neurodevelopmental disorders of autism, attention deficit hyperactivity disorder (ADHD),
and speech or language delay. Thus, while the available scientific data do not establish
that these neurodevelopmental disorders are caused by thimerosal, at the same time,
they do not establish that these neurodevelopmental disorders are not caused by
thimerosal. Additional studies are needed to establish or reject a causal relationship.
The Committee did conclude that the hypothesis that exposure to thimerosal-containing
vaccines could be associated with neurodevelopmental disorders was biologically

plausible.

The Committee believed that the effort to remove thirﬁérosal from vaccines was "a
prudent measure in support of the public health goal to reduce mercury exposure of
infants and children as much as poséible." Furthermore, the Committee urged that "full
consideration be given to removing thimerosal from any biological product to which

infants, children, and pregnant women are exposed.”

The FDA is continuing its efforts to reduce the exposure of infants, children, and
pregnant women to mercury from all sources. Discussions with the manufacturers of
influenza virus vaccines (which are routinely recommended for pregnant women)

regarding thimerosal-reduced and thimerosal-free presentations are ongoing. Two of

FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism - December 10, 2002
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the three influenza virus vaccines, Fluvirin from Evans Vaccines and Fluzone from
Aventis Pasteur, Inc., are now available in a formulation that contains only trace
thimerosal. The third manufacturer of influenza virus vaccine, Wyeth Laboratories, has
announced that starting next year it will no longer manufacture fiu vaccine. Discussions
are also underway with regard to other vaccines, in particular, the diphtheria and
tetanus vaccines and one manufacturer's adolescent/adult formulation of the hepatitis B
vaccine (a second manufacturer's hepatitis B vaccine contains only trace thimerosal for
both the pediatric and adult formulations.) In addition, all inmune globulin preparations
including hepatitis B immune globulin and Rho(D) immune globulin preparations are

now manufactured without thimerosal.

Thimerosal and the National Toxicology Program

The National Toxicology Program (NTP) was established in 1978 by the Secretary of
the Department of Health and Human Services (DHHS or the Department) to
coordinate toxicology research and testing activities within the Department, to provide
information about potentially toxic chemicals to regulatory and research agencies and
the public, and to strengthen the science base in toxicology. The NTP has become a
world leader in designing, conducting, and interpreting animal assays for toxicity and/or

carcinogenicity.

NTP uses a chemical nomination and selection process as a means to best use its

resources with respect to the testing of chemicals of greatest health concern. Member

FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism December 10, 2002
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agencies of the NTP, including FDA, are the primary sources of nominations to the
NTP. Because of the continued interest on the part of the public, as well as public
health agencies, to better characterize the potential toxicity that could have
accompanied an exposure to thimerosal from vaccines, FDA has nominated thimerosal
to the NTP for further study to adequately assess gaps in knowledge regarding, among
other things, neurodevelopmental toxicity. The nomination was accepted by the review

committee earlier this year.

Vaccine Recall

Federal law is specific about the criteria that must be met before FDA can order a
mandatory recall of a regulated product. Under section 351(d) of the Public Health
Service Act, a licensed vaccine (or other biological product) shall be recalled if FDA
determines that it “. . . presents an imminent or substantial hazard fo the public health .
..” The available scientific data do not provide conclusive evidence that exposure to
thimerosal in vaccines can cause neurodevelopmental disorders. Therefore, FDA does
not have the scientific basis to conclude that thimerosal-containing vaccines “present an

imminent or substantial hazard to the public health” for a recall order.

FDA regulations also provide for a voluntary recall of products regulated by the FDA (21
CFR, Part 7). A firm may withdraw a product from the market, of its own volition, at any
time. in addition, FDA may reduest a firm to recall a product that is in violation of FDA
laws and regulations and that presents a risk of injury or gross deception, or is

otherwise defective. An agency request for recall is reserved for urgent situations such

FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism December 10, 2002
House Committee on Government Reform Page 13



139

as those that are necessary to protect the public heaith. FDA has concluded that the
scientific data and other information do not support an FDA request for a voluntary
recall. Vaccines are not violative per se because they contain thimerosal as a
preservative and there is no conclusive data that they present a risk of injury. Additional
studies on the potential for adverse effects of mercury in vaccines are continuing.

Results of these studies will be closely monitored by FDA.

That concludes my testimony. | would be happy to respond to any questions.

FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism December 10, 2002
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Mr. BURTON. Dr. Foote.

Mr. FOOTE. Mr. Chairman, members of the committee, I am Dr.
Steve Foote, Director of the Division of Neuroscience and Basic Be-
havioral Science of the National Institute of Mental Health. I am
accompanied by Dr. Christopher Portier, Director of the Environ-
mental Toxicology Program at the National Institute of Environ-
mental Health Sciences.

I am the witness representing the National Institutes of Health
today because I play several roles in the coordination, planning,
and oversight of autism research at NIH. For example, I serve as
a scientific program staff member of the NIH Internal Autism Co-
ordinating Committee, a longstanding body that serves to coordi-
nate autism research NIH-wide. Also, I have played a major role
in organizing and implementing the NIH centers program called
for in the Children’s Health Act of 2000, which we have named the
Studies to Advance Autism Research and Treatment, or STAART,
Centers Program. Finally, I have served a leadership role in the es-
tablishment and operation of the Department of Health and
Human Services’ Interagency Autism Coordinating Committee that
was created under a provision of the Children’s Health Act of 2000.

I appreciate the opportunity to talk with you about NIH’s sup-
port of research on autism. I am a neuroscientist who has been in-
terested in the brain and its disorders throughout my career, and,
like others, I have found autism to be a particularly challenging
mystery.

My view of this disorder has been broadened and deepened by
my continuing interactions with members of the families with au-
tistic children and adults. I feel their urgency. An affected child
cannot wait for research before growing up. Any potential improve-
ment is crucial.

I would like to acknowledge the important role of families and
advocacy groups in our efforts. They have not only raised the visi-
bility of autism and challenged assumptions; they have pushed for
and often funded I might say, accelerated and expanded research
activities.

I testified before this committee earlier this year, but now there
is even more recent progress to report. The basic research on au-
tism that is sorely needed is moving forward at an ever-accelerat-
ing pace, as is continued genetic research and studies of the etiol-
ogy of various autism spectrum symptoms, including communica-
tion disorders and interpersonal difficulties. Autism biomedical re-
search is rapidly expanding as the scope and level of detail of sci-
entific topics under active investigation is aggressively broadened.

Several weeks ago, I attended the Second Annual International
Meeting for Autism Research. This meeting was an exciting forum
for this rapidly growing field. It was a meeting that just could not
have even been imagined just a few years ago in terms of its scope
and quality.

Extremely important funding programs from voluntary organiza-
tions and other Federal agencies, along with very substantial in-
creases in NIH funding that have occurred over the past several
years, have provided financial support underlying this growth in
volume and quality of research. Other driving forces have been the
advances of closely related biomedical research fields such as
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genomics and neuroscience that have provided the necessary
knowledge and tools for more powerful and promising insights into
the biological nature of autism.

In summary, biomedical research into autism is advancing rap-
idly and NIH is playing a major role in this progress.

I am also pleased to report that as part of the enhanced activities
in this area, NIH has made much progress in implementing the
provisions of the Children’s Health Act of 2000 that focused on NIH
research activities related to autism. In terms of the requirement
for a new centers of excellence program, NIH has issued a total of
three requests for applications, RFAs, to implement on a fast track,
the STAART Centers program. An RFA, as you know, is a clear
statement to the scientific field, setting aside funds that NIH in-
vites research in a particular area. The first RFA was for develop-
mental grants. Those were reviewed. We funded six of those. The
second RFA was for an initial round of competition for full center
support. A number of applications were received, reviewed in
March 2002, and two centers were funded. A second round of com-
petition for full center support is in mid-cycle and the applications
are being reviewed yesterday and today. And I was at those re-
views all day yesterday and I was able to attend most of the re-
views today, and they are going very well.

When these successful applications from this round of competi-
tion are funded during fiscal year 2003, the full network of at least
five centers stipulated by the law will be in place. The five partici-
pating NIH Institutes—NIMH, the National Institute of Neuro-
logical Disorders and Stroke, the National Institute of Child Health
and Human Development, the National Institute on Deafness and
Other Communication Disorders, and the National Institute of En-
vironmental Health Sciences—have committed up to $12 million a
year, including $8 million from NIH, to fund this network at that
level for over 5 years—for up to 5 years. This is a commitment of
$60 million minimum.

Another component of the Children’s Health Act was the estab-
lishment of an Interagency Autism Coordinating Committee, the IA
CC as we call it. The Secretary of the Department of Health and
Human Services delegated to NIH the authority to organize the
IACC, and NIMH was asked to lead this effort. The IACC has been
organized and has now had its first three semiannual meetings. It
is actively pursuing its mandate to enhance communication and ef-
fective interaction among the several agencies that support or con-
duct autism-related research, service, or educational activities, and
it has engaged family and advocacy groups largely through the
public members that were appointed by the Secretary.

In addition to these activities, NICHD and NIDCD have competi-
tively renewed their longstanding collaborative programs of excel-
lence in autism. The NIH is fully committed to this important pro-
gram, and will continue its support for both CPEA and STAART
programs for several years into the future. And yet another recent
enhancement of the NIH autism research portfolio, NIEHS, has
funded two centers focused on autism research.

We at the NIH are at a heightened state of awareness concerning
the need for more research on autism due to the clear magnitude
of this major public health problem and due to the work of many
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people within and outside this room. We have been making
progress. In fiscal year 1998, NIH support for autism research to-
taled about $26 million; by fiscal year 2001, which is the latest
year for which we have official numbers, the total was about $55
million.

To put this in perspective, the NIH commitment to autism re-
search has more than doubled in these few years.

In terms of the specific questions in your letter of invitation,
there are a number of active and planned projects that address the
concerns you raise. NIH recently furnished you with a summary of
the research activities sponsored by the National Institute of Al-
lergy and Infectious Diseases and by NIEHS designed to address
questions about thimerosal, ethyl and methyl mercury, and the
search for other environmental risk factors for autism.

Another question you raised was about treatments, and several
institutes are sponsoring numerous projects dealing with treatment
interventions for autism, and the STAART Centers Program in-
cludes a primary emphasis on such studies.

So to summarize and finish, NIH is on schedule in terms of im-
plementing the letter and the spirit of all aspects of Title I of the
Children’s Health Act, including a broadly based increase in autism
research support, the initiation of a new centers of excellence pro-
gram, and enhancement of genetic and other research resources,
and the establishment of the Interagency Autism Coordinating
Committee.

That concludes my testimony. And Dr. Portier and I would be
glad to answer any questions.

[The prepared statement of Mr. Foote follows:]
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Mr. Chairman, Members of the Committee. | am Dr. Steve Foote, Director of the
Division of Neuroscience and Basic Behavioral Science at the National Institute of
Mental Health. | am the witness representing the National Institutes of Health (NiH)
today because | play several roles in the coordination, planning, and oversight of autism
research akt NIH. For example, | serve as a scientific program staff member of the NIH
internal Autism Coordinating Committee (NIH/ACC), a long-standing body that serves to
coordinate autism research NiH-wide. Also | have played a major role in organizing and
implementing the NIH centers program called for in the Children’s Health Act of 2000
(P.L. 106-310), which we have named the Studies to Advance Autism Research and
Treatment (STAART) Centers program. Finally, | have served a leadership role in the
establishment and operation of the Department of Health and Human Services (HHS),
Interagency Autism Coordinating Committee (IACC) that was created under a provision

of the Children’s Health Act of 2000.

1 appreciate the opportunity to talk with you about NIH support of research on autism. |
am a neuroscientist who has been interested in the brain and its disorders throughout
my career, and, like others, | have found autism to be a particularly challenging
mystery. My view of this disorder has been broadened and deepened by my continuing
interactions with members of famiilies with autistic children and adults. 1 feel their
urgency: an affected child cannot wait for research before growing up. Each day, each
potential improvement, is crucial.. | would like to acknowledge the important role of

families and advocacy groups in our efforts. They have not only raised the visibility of
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autism and challenged assumptions, they have pushed for accelerated and expanded

research activities.

| testified before this Commitiee earlier this year, but now there is even more recent
progress to report. The basic research on autism that is sorely needed is moving
forward at an ever accelerating pace, as is continued genetic research, and studies of
the etiology of various autism spectrum symptoms including communication disorders
and interpersonal difficulties. Autism biomedical research is rapidly expanding as the
scope and level of detail of scientific topics unéer active investigation is aggressively
broadened. Several weeks ago | attended the Second Annual International Meeting
For Autism Research. This meeting was an exciting forum for this rapidly growing field.
Extremely important funding programs from voluntary organizations and other federal
agencies, along with very substantial increases in NiH funding of this area that have
occurred over the past several years, have provided the financial support underlying
this growth in volume and quality of research. Other driving forces have been the
advances of closely related biomedical research fields, such as genomics and
neuroscience that have provided the necessary knowledge and tools for more powerful
and promising insights into the biological nature of autism. In summary, biomedical
research into autism is advancing rapidly, and NIH is playing a major role in this

progress.

Vaccines and the Autism Epidemic December 10, 2002
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| am also pleased to report that as part of the enhanced activities in this area NIH has
made much progress in implementing the provisions of the Children’s Health Act of
2000 that focused on NIH research activities related to autism. In terms of the
requirement for a new centers of excellence program, NiH has issued a total of three
Requests For Applications (RFA) to implement, on a fasi-track, the STAART Centers
program. An RFA is a clear statement to the field — setting aside funds — that NIH
invites research in a particular area. The first RFA was for developmental grants to
provide funds for teams of investigators as they prepared to compete for full center
support. Six grants were awarded under this RFA. The second RFA was for an initial
round of competition for full center support. A number of applications were received,
reviewed in March 2002, and two centers were funded. A second round of competition
for full center support is in mid-cycle, and the applications are being reviewed yesterday
and today. When the successful applications from this round of competition are funded
next year, the full network of at least 5 centers stipulated by the law will be in place.
The 5 participating NiH institutes [NIMH, the National Institute of Neurological Disorders
and Stroke (NINDS), the National Institute of Child Health and Human Development
(NICHD), the National Insitute on Deafness and Other Communication Disorders
(NIDCD), and the National Insitute of Environmentai Health Sciences (NIEHS)] have
established a pool of $12M per year (including $8M per year from NIMH) to fund this

network. This is $60 million at a minimum.

Vaccines and the Autism Epidemic December 10, 2002
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Another component of the Children’s Health Act was the establishment of an
Interagency Autism Coordinating Committee - the IACC. The Secretary of the
Department of Health and Human Services delegated to NiH the authority to organize
the IACC, and NIMH was asked to lead this effort. The IACC has been organized and
has now had three semi-annual meetings. Itis actively engaged in its mandate to
enhance communication and effective interaction among the several agencies that
support or conduct autism-related research, service, or educational activities, and it has
engaged family and advocacy groups, largely through the public members that were
appointed by the Secretary. The NIH/ACC provides a continuing framework that allows
program scientists and directors of the relevant institutes to come together to plan and

conduct research, and it communicates closely with the IACC.

In addition to these activities, NICHD and NIDCD have competitively renewed
their long-standing Collaborative Programs of Excellence in Autism (CPEA). The NiH is
fully committed to this important program, and will continue its support for both CPEA
and STAART programs for several years into the future. In yet another recent
enhancement of the NIH autism research portfolio, NIEHS has funded two centers

focused on autism research.

We at the NIH are at a heightened state of awareness concerning the need for
more research on autism: due to the clear magnitude of this major public health

problem and due to the work of many people within and outside this room. And, we
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have been making progress. In FY 1998, NIH support for autism research totaled
about $26M: by FY 2001, the total was about $55M. To put this in perspective, the
NIH commitment to autism research more than doubled in these few years. In terms of
the specific questions in your letter of invitation, there are a number of active and
planned projects that address the concerns you raise. NIH recently fumished you with
a summary of the research activities sponsored by the National Institute of Allergy and
Infectious Diseases and NIEHS designed to address questions about thimerosal, ethyl
and methyl mercury, and the search for other environmental risk factors for autism.
Several institutes are sponsoring numerous projects dealing with treatment
interventions for autism, and the STAART Centers program will include a primary

emphasis on such studies.

In summary, NiH is on schedule in terms of implementing the letter and the spirit
of all the aspects of Title | of the Children’s Health Act, including a broadly based
increase in autism research support, the initiation of a new centers of excellence
program, an enhancement of genetic and other research resources, and the

establishment of the IACC.

That concludes my testimony. | would be happy to answer any questions.

Vaccines and the Autism Epidemic December 10, 2002
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Mr. BURTON. Thank you. I just have a few questions here, and
then I'm going to let Dr. Weldon ask some questions. But I will
have a number of other ones that I think are relevant and impor-
tant after he concludes.

I believe Dr. Geier indicated that since the 1980’s, there have
been 1,500-plus articles written in scientific journals about the
problems with mercury and thimerosal. Why haven’t the health
agencies of our government done something about it before now;
1,500 articles. Dr. Midthun.

Dr. MIDTHUN. The review that we did in response to FDAMA
went over the literature that existed, and it was our assessment
that certainly, as Dr. Baskin was saying, we all know that mercury
itself in larger amounts is clearly a toxicant. But our assessment
was that the amounts that were present in the vaccines, that there
did not—there was—that those were safe and effective, and that
certainly though our assessment was that whenever possible it’s
good as a precautionary measure to limit the exposure to mercury
from any sources, and in the United States, since we do have the
ability and principal to use to single-dose presentations that don’t
require a preservative, that would be the appropriate precautionary
step to take.

Mr. BURTON. Why haven’t we done that before now? I mean, in
1998, the FDA showed it was concerned about the neurotoxic effect
of mercury from cumulative dosing. And if you look at exhibit No.
3—do you have that in front of you?

[Exhibit 3 follows:]
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MEMORANDUM
Date: September 17, 1998
From: Marion F. Gruber, Ph.D, DVRPA/OVRR
To: M.C. Hardegree, M.D., Director, OVRR

N. Baylor, Ph. D.

Through: K. Goldenthal, M.D., Director, DVRPA

Subject: POINT PAPER “PRECLINICAL REPRODUCTIVE TOXICITY STUDIES
FOR VACCINES”

Purpose:

a}) To obtain feedback and concurrence from OVRR and CBER upper
management on the recommendations made by the maternal
immunization working group with regard to reproductive toxicity
study requirements for vaccines pending licensure and to obtain
concurrence that these recommendations may be used in discussing
reproductive toxicity study reguirements with sponsors

b) To generate a working document to promote consistency among
OVRR reviewers

This document does not contain detailed proposals for
reproductive toxicity studies for specific vaccine products.
These will be the subjects of further discussions by the maternal
immunization working group provided that concurrence on the
concepts contained in this document have been obtained.

Rationale: Maternal immunization is intended to prevent
infectious disease in the vaccinee and/or young infant through
passive antibody transfer from mother to fetus. Although
preclinical reproductive toxicity studies prior to licensure of
vaccines intended for maternal immunization and/or women of child
bearing age are critical in assessing the potential for the
developmental toxicity of the product, OVRR has no written policy
to date addressing such requirements. In addition, the
performance and design of preclinical reproductive toxicity
studies for vaccines to support their use for maternal
immunization has not been addressed in the scientific literature.
A maternal immunization working group was formed in January of
1998 which includes scientific staff from OVRR and toxicologists
from OTRR and CDER'.

The purpose of this working group is to optimize the advice give
to sponsors regarding the preclinical testing for specific
'Previous attendees of the maternal immunization working group: CBER/OVRR: M.Gruber, M.Hardegree,

N Baylor, K.Goldenthal, D.Chandler, K. Midthun, D.Pratt, V. Johnson, 1.Clifford, L.Ball, A.Geber, C.Frasch,

C Deal, L McVittie, L.Henchal, L_Falk, M.Mouser, P.Richman, B.Sheets; CBER/OTRR: D.Green, M.Serabian,
CDER:K Hastings
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vaccine products as well as to develop comprehensive policy for
reproductive toxicity study requirements for vaccines indicated
for maternal immunization and/or immunization of women of
childbearing age.

The following summarizes the recommendations for reproductive
toxicity studies for vaccines:

Preclinical Reproductive toxicity studies for vaccines indicated
for immunization of pregnant women:

Reproductive toxicity studies should be conducted for every
vaccine indicated for immunization of pregnant women. These
studies should be completed prior to initiation of Phase 1
clinical trials involving pregnant women.

In addition to safety trials in pregnant women pre-licensure,
pregnancy registries should be established for the purpose of
effectively monitoring for any adverse events experienced by the
vaccinated pregnant females, as well as to track any
developmental toxicities displayed by the offspring post
licensure.

Preclinical reproductive toxicity studies for vaccines indicated
for immunization of adolescents and adults

Reproductive toxicity studies should be conducted prior to
licensure for all vaccines indicated for adolescents and adults
of childbearing age due to the increasing number of vaccines that
are recommended for this population even though this has not been
required by OVRR in the past. This position is further supported
by the fact that reproductive toxicology studies are required for
some products licensed by OTRR and for the majority of products
that are regulated by CDER. Further discussions will be needed
regarding the stage of product development by which the
preclinical reproductive toxicity evaluation should be completed.

It is recommended that pregnancy registries be established to
monitor the safety of these vaccines post licensure. Of
particular concern is the administration of the vaccine to
pregnant individuals.

[Note that in CDER data from teratogenicity studies are generally
obtained before proceeding to Phase 2 studies. All reproductive
toxicity studies, to include male fertility, teratogenicity, and
postnatal development, are generally conducted before initiating
Phase 3 clinical trials.]

Preclinical versus clinical experience with vaccines:

Clinical data that may have been obtained from a small number of
pregnant women enrolled in non-IND studies immunized with an
investigational vaccine do not replace the need for comprehensive
reproductive toxicity studies.
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However, clinical experience derived from immunization of
pregnant women may be helpful in the evaluation of the potential
for any adverse outcome on the viability and development of
offspring. Such information may also aid in the design/monitoring
of appropriate preclinical studies.

Design of reproductive toxicity studies
Males

The potential adverse effects on male fertility should be ;
assessed if the vaccine indication includes the male population.
This is particularly important for products that are given to
military forces, e.g., the Anthrax and Botulinum toxoid vaccine.
However, additional discussion will be required regarding the
details of the types of studies needed for these products. The
ICH S5B document may serve as guidance in the design of these
studies (Reproductive Toxicology: Male fertility studies, April
5, 1996, FR 15360, Vol.61, No. 67)

Females

While the type of study performed depends on the clinical
indication and the product, in general, relevant information can
be obtained by conducting Segment II teratology studies and/or
studies designed following stages C - E of the ICH guidance
document entitled “Detection of Toxicity to Reproduction for
Medicinal Products” (September 22, 1994, FR 48746, Vo0l.59, No.
183)

It is important that a postpartum follow-up period be included
in the design of the study, in order to evaluate the active
immune response in the offspring following vaccination of
pregnant females.

The reproductive toxicity study should be designed to include:
1) the detection of antibody production in the pregnant animal;
2) the feasibility of antibody transfer from the pregnant female
to the fetus through antibody measurements in the newborn.

General Considerations

All available clinical experiences in pregnant females should be
considered for any potential application to the design of
reproductive toxicity studies in animals.

All data generated from prior acute or repeat dose preclinical
toxicity studies should be reviewed for their possible
contribution to the interpretation of any adverse developmental
effects that appear in the reproductive toxicology studies.
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Reproductive toxicity studies should include a dose response
component in order to assess 1) the ability of a certain dose of
vaccine to elicit an antibody response and 2) the effect(s) that
a particular dose has on the dam and on the conceptus.

The immunization interval and frequency of immunization(s) in a
reproductive toxicity should be based on the clinically
proposed immunization interval and its timing, i.e., use of the
vaccine at pre-conception or during the 1%, 2™, and/or 3™
trimester.

Reproductive toxicity studies for vaccines similar in
structure and/or activity to other compounds:

Although the reproductive toxicity potential of a “prototype”
vaccine may have been assessed and the similarity between the
“prototype” vaccine and a new investigational vaccine(s) may have
been established in terms of the manufacturing process, product
characterization and clinical safety, additional reproductive
toxicity studies using the final clinical vaccine formulation may
be necessary (e.g., 9 versus ll-valent pneumococcal conjugate
vaccine; multivalent versus monovalent GBS vaccine). [Note that
in CDER, reproductive toxicology studies are usually performed
for every new “molecular entity”, with only few exceptions.]

Reproductive toxicity studies should be performed for all
vaccines that belong to a similar class (e.g., polysaccharide
vaccines), but which contain components derived from different
organisms, or where different manufacture and/or purification
procedures are employed.

Use of mercury containing preservatives in vaccines intended for
maternal immunization:

The FDA Modernization Act (FDAMA) of 1997, Section 413 (c)(2),
states that “...regulations shall be designed to protect the
health of children and other sensitive populations from adverse
effects resulting from exposure to, or ingestion or inhalation or
mercury.”

For investigational vaccines indicated for maternal immunization,
the use of single dose vials should be required to avoid the need
of preservative in multi dose vials as required by the Code of
Federal Regulations (CFR}. Of concern here is the potential
neurotoxic effect of mercury especially when considering
cumulative doses of this component early in infancy. All
mercury-containing vaccine formulations should be evaluated in
appropriate preclinical reproductive toxicology studies that
include the assessment of postnatal behavioral and developmental
endpoints (This topic is being addressed by the FDA-wide working
group on mercury-containing drugs).

CBER/DVRPA:preparedbyMGruber (DVRPA} : 8/17/98
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Current Situation
* New drugs i

quently studied in pregn

women
- Lack of huran information in the tabel

- Extrapolation of preclinical study results to
humans often uncertain

* Many problems with pregnancy category
system in label

- Lack of sponsor incentives to develop
information

Pregnancy Labeling Taskforce:

An Agency-wide initiative

Preclinical Working Clinicat Warking
Group Group
+ Reviewer guidance + Reviewer guidance
document on document on human
P ive and preg y ofitcome
developmental data
toxicology data « Industry guidance
document on
registries

* Reviewer training




+ Prospective, active, systemic data collection

What are Pregnancy Registries?

~ Prosp -p 'y identified before
outcome is known

~ Sponsor recruits exposed women

-~ D i of each pregn:

~ Calculates rate of any complications/fetal
abnormalities/birth defects

- Comparison to rate in unexposed women
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When to Consider a Registry?

+ Animal findings of concern or ambiguous
+ Simifarity to product previously known to

be a concern

« Human findings of concern

« Products necessary to treat a condition with

« Live, attenuated vaccines (or other products

Expected high use of product in women of
reproductive age

high morbidity during pregnancy

causing subctinical infection)

Timing and Scope of Registries

.

Consideration for phase IV commitment
Best to initiate with product launch

Include information on registry availability
in product label

Multiple sponsors may collaborate
Twao recent examples ...




Recent Examples: Registries as
Phase IV Commitments
* Ribavirin in combination with alfa
interferon
~ Indication: Hepatitis C
- Preclinical: fetal sbnornalities in all species
tested
— Category X
Efavirenz
~ Indication: HIV
-~ Preclinical: CNS abnormalities in 3/20 prmates
— Category C
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Efforts to Increase Reviewer
and Industry Awareness
1 Internal reviewer guidance document
2 Compani id & t for
industry
3 Reviewer training

4 Discussion at outside symposia
5 Ongoing activities to redesign pregnancy
section of label

(1) Reviewer Guidance
Review of Human Pregnancy Outcome Data

Introduce major types and sources of human

pregnancy outcorme data

~ spontaneous reports, registries and epi studies

+ Describe critical factors to consider in
luating all preg; y data

Review general principles of data

interpretation

Provide detailed review of pregnancy
outcome data in context of 3 major data
types




.

Conclusions

One key to improved pregnancy label lies in
availability of human data

FDA’s ability to interpret it soundly and
communicate it rationally is critical
Regulatory and cultural shift must occur
simultaneously

Reviewer and industry guidances and
reviewer training are starting points
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Gruber, Marion

From: Ken Hastings 301-827-2336 FAX 301-827-2523 [HASTINGSK @cder.fda.gov]
‘ent: Wednesday, October 14, 1998 3:23 PM
bH M CAROLYN HARDEGREE (FDACB)
P KAREN L GOLDENTHAL (FDACB); MARION F GRUBER (FDAGCB); Frank Sistare; Steve
Hundiley
Subject: Thimerosal
Sensitivity: Confidentiat

Carolyn: Steve Hundley, a Pharm/Tox reviewer in DSPIDP, has just about
completed a review | asked him to do of the published Pharm/Tox
information on thimerosal. t will forward his review to you when itis
finalized, but his conclusion, basically, is that there is little in the
literature fo support the idea that thimerosal is a significant hazard
at the doses used in vaccine products, but that there might be some
*holes" in the data base that could be addressed by appropriate animal
studies {e.g. repro tox, metabolism). | have had some communication
with Frank Sistare, Director of Applied Pharm Research in OTR,
conceming possibly doing some tox studies with thimerosal, but one
issue that Frank would like some clarification on is the importance of
the issue. My response was that this was probably going to be fairly
important, based on the need to use thimerosal in multi-use vials, and
the fact that the Europeans appear to want to essentially ban it from
use in vaccines and that (! thought) there was some language in FDAMA
about removing mercury-containing preservatives from drugs and
biologics. 1 think Frank wants 1o get a sense of the scope of this
issue before getting too involved in looking at research possibilities.

‘lan you give us some idea as to how serious this issue is?

«hanx-
Ken
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Dr. MIDTHUN. No, I don’t. Could I please see those?

Mr. BURTON. Give that to them, would you please.

I want to read you what—this is a memo from Dr. Marianne
Gruber to Dr. Carolyn Hardegree and Dr. Norman Baylor of the
FDA. It’s dated September 17, 1998, and it’s entitled “Point Paper,
Preclinical Reproductive Toxicity Studies for Vaccines.”

And on No. C there, if you are looking at it, it says—Dr. Gruber
says, for investigational vaccines indicated for material immuniza-
tion, the use of single-dose files should be required to avoid the
need of preservatives in multi-dose vials as are required by the
Code of Federal Regulations. Of concern here is the potential neu-
rotoxic effect of mercury, especially when considering cumulative
doses of this component early in infancy. All mercury-containing
vaccine formulations should be evaluated in appropriate preclinical
reproductive toxicology studies that include the assessment of post-
natal, behavioral, and developmental end points.

Read that?

Dr. MIDTHUN. I am sorry, I don’t see point C on here. I am look-
ing at exhibit 3, and I see A and B.

Mr. BURTON. It’s on page 4.

Dr. MIDTHUN. Page 2—3.

Mr. BURTON. And these are some of your

Dr. MIDTHUN. I still—I'm sorry, don’t see point C on page 4. I
see the heading, the first bold heading.

Mr. BURTON. The last paragraph down at the bottom.

Dr. MIDTHUN. For investigational vaccines indicated for maternal
immunization. That paragraph?

Mr. BURTON. Yeah.

Dr. MIDTHUN. OK. Let me take a look at that, please.

Mr. BURTON. All right.

Dr. MiDTHUN. This is a specific reference to maternal immuniza-
tions, specifically evaluating investigational vaccines to administer
to pregnant women.

Mr. BURTON. Right.

Dr. MIDTHUN. And there, you know, the—obviously, again, as a
precautionary measure to limit the exposure to mercury and also
to evaluate any vaccine that is investigational that you are trying
to evaluate for that particular use that these kinds of studies
should be done. So this is a specific reference to vaccination of
pregnant women, for vaccines indicated for them.

Mr. BURTON. So let me get this straight. There are 1,500 articles
written about the problems with thimerosal and vaccines, we have
had a 40fold increase in the number of children that are autistic,
You had this statement regarding pregnant women, and yet you
didn’t think that there was any concern about children, infants,
getting these vaccines that had thimerosal in them at that time?

Dr. MIDTHUN. Again, I haven’t had an opportunity to look at this
whole—this whole memorandum, but I think that clearly this re-
lates to a time pursuant to the FDAMA—FDA Modernization Act
of 1997—when a process was initiated to review mercury in general
in all drugs and biologics, including, of course, vaccines.

Mr. BURTON. Do you think mercury is a bad thing to be putting
in your body?
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Dr. MiDTHUN. I think we recognize that mercury in large
amounts clearly is harmful.

Mr. BURTON. How much is a large amount?

Dr. MIDTHUN. You know, there are different studies that have
been done to look at that. And I think that some of the studies that
came out of the Faroe Islands indicated that perhaps lower
amounts could cause problems based on subtle year developmental
observations that were seen in that study. Although my under-
standing was that some of the interpretations of that study were
also somewhat confounded by the probable exposure to PCBs.

Mr. BURTON. Enough. Enough. That’s enough. I just don’t want
to hear any more of that. Take a look at this slide that’s up here,
would you please. That shows the amount of money that is spent
on diabetes at the top, AIDS next, and autism at the bottom. And
autism is one of the fastest growing epidemics in the country. Why
is it we’re spending such a small amount on research? I know Dr.
Foote says we're spending more. But even if we were spending the
$55 million youre talking about were spending $2,770,000 on
AIDS and $845,000 on diabetes, not to diminish those, they’re very
important.

But one of the fastest growing, if not the fastest growing epi-
demic in the country is autism. And we’re spending just a minute
amount on that when we’re going to have these kids with us for
life and they’re damaged. Why is it more research hasn’t been done
before now?

Mr. FooTE. Well, as you know, these budget figures are the bot-
tom line of a very complex set of processes. Certainly we are
doing—we are engaged in a lot of activities designed to increase the
number of investigators who are capable of constructively utilizing
research funding to study questions about autism. And that’s one
of the major hopes we have for the autism centers program is that
these will create sites at which young people can get intensive
training in autism-related issues. And it is our full expectation that
then they will become qualified and highly competitive investiga-
tors for NIH funds.

Mr. BURTON. How many studies are currently going on?

Mr. FOOTE. How many autism-related research grants

Mr. BURTON. Studies, that the Federal Government is funding,
how many are going on right now that are started?

Mr. FOOTE. I don’t think I can speak for the entire Federal Gov-
ernment, but there are five NIH institutes that fund autism re-
search and it runs up into probably a few hundred grants.

Mr. BURTON. When does all this start, do you know?

Mr. FooTE. Well, as I indicated in my opening remarks, autism
research has been going on in some substantial degree for at least
a decade at NIH, but the exponential curves that we’ve been dis-
cussing certainly apply to the amount of money going into autism
research, which has increased very dramatically over the past few
years.

Mr. BURTON. Are there still vaccines in doctors’ offices right now
today that contain thimerosal that are being given to children?

Dr. MIDTHUN. I don’t believe so, no. As I mentioned, all vaccines
for the routine recommended childhood immunization series start-
ed 2001 have been manufactured either thimerosal free or with
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markedly reduced amounts of that thimerosal. Now, that’s just the
vaccines that are in the routinely recommended immunization
schedule. As I mentioned, influenza vaccines which are not part of
that recommended schedule but were encouraged to be adminis-
tered by the ACIP, although they’re not yet part of the routine
schedule, those are now available in a thimerosal trace formulation
for both of Evans vaccines and Aventis Pasteur vaccines.

As I mentioned, Wyeth announced its intentions not to manufac-
ture an influenza vaccine after this year. But the other two do offer
this trace thimerosal presentation. However

Mr. BURTON. But they still have that thimerosal in them.

Dr. MIDTHUN. Yes, they still also have multi-dose vials that do
contain

Mr. BURTON. Why don’t they go to single-dose vials?

Dr. MIDTHUN. I know that they are considering the feasibility

of:

Mr. BURTON. Why don’t you tell them to do that?

Dr. MiDTHUN. We consider these vaccines, which also contain thi-
merosal as a preservative to be safe and effective. However, we do
consider that it’s important to have vaccines

Mr. BURTON. Did you hear any of the testimony earlier from
those people that were testifying, those scientists and doctors?

Dr. MIDTHUN. Yes, I did.

Mr. BURTON. Did you see the study from Canada there that
showed the damage that’s done when a very minute amount of
mercury is given, put in proximity to brain cells.

Dr. MIDTHUN. I think it’s hard to extrapolate that data to what
actually happens in a clinical situation.

Mr. BURTON. You know, every study that’s been done, Doctor,
that you guys put forth showing that there’s no correlation between
thimerosal and autism doesn’t say categorically that thimerosal
doesn’t cause autism. They never say that. Can you are tell me
right now categorically without any doubt whatsoever that mercury
in vaccines does not cause autism?

Dr. MiDTHUN. I think what I'd have to say is what the Institute
of Medicine concluded is that the body of evidence neither——

Mr. BURTON. I want you to give me a yes or no. Can you tell me,
can you say right now just flat out, just say can you tell me with-
out any doubt whatsoever that the mercury in vaccines does not
cause neurological problems or autism?

Dr. MIiDTHUN. We can neither accept nor reject a causal relation-
ship.

Mr. BURTON. So what you're saying is you cannot tell me that,
you cannot say categorically, can you?

Dr. MIDTHUN. We don’t know one way or the other.

Mr. BURTON. So why are you keeping something in there if you
don’t know one way or the other when you know that there’s an
epidemic of autism? If there’s an epidemic of something, why do
you keep it in there when you’re not sure? Because every study I've
seen flatly says you’re not sure. You say there’s—you can’t say yea
or nay.

Dr. MIDTHUN. I think you have to consider the benefit that vac-
cines confer. And there’s a definite benefit from influenza vaccine
and having an adequate supply of vaccine is very important.
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Mr. BURTON. Let me followup on that then. Single-shot vials,
does that need thimerosal?

Dr. MIDTHUN. No, they don’t, but——

Mr. BURTON. Why do we have single shot vials?

Dr. MIDTHUN. There are a lot of manufacturing issues associated
with switching over. You need much more filling capacity for the
lines. You need a lot more other kinds of things that need to be
introduced, so although it can be done and both Evans and Aventis
Pasteur have started to introduce that, it is not something that at
present they have the capacity to do in entirety.

Mr. BURTON. Let me ask you this: Do these pharmaceutical com-
panies that produce these vaccines had, in the past, the ability to
produce, and have they produced single-shot vials?

Dr. MIDTHUN. Yes, they do. Because that’s how Evans and
Aventis Pasteur is doing it to right now.

Mr. BURTON. How about all of the pharmaceutical companies? Do
all of the pharmaceutical companies pretty much have the ability
to produce single-shot vials?

Dr. MiDTHUN. You know, I couldn’t speak to that categorically.
I don’t know. But I do know certainly in the case of Adventis Pas-
tﬁur and Evans they do have the ability because they are doing
that.

Mr. BURTON. Then why hasn’t the FDA, to be on the safe side,
knowing that we’re having one in over 250, and in some cases, one
in 150 children becoming autistic, and there’s a growing body of
evidence that thimerosal and mercury is causing that, why
wouldn’t you go down the cautious road instead of coming up with
these additional studies that say well, we’re not sure, we can’t say
yea or nay, why not go to single-shot vials?

Dr. MIDTHUN. Because we believe that the multi-dose vials con-
tinue to be safe and effective and that they speak to having enough
supply of influenza vaccine, which serves a very important
public——

Mr. BURTON. Let me end up by saying this. I'm a student. I stud-
ied at the Cincinnati Bible Seminary. I don’t like to quote scripture
very often, but there’s none so blind as those that will not see. You
just sit there and you keep saying over and over and over again
that you think that there’s not a real danger for having this mer-
cury in these vaccines. There’s been 1,500-plus articles written say-
ing that there is a problem. We've got scientists from all over the
world coming in here.

You saw a demonstration from a Canadian tape showing the im-
pact of a minute amount of mercury in brain cells. And yet you con-
tinue to say well, we don’t think that a very small amount of mer-
cury—but you don’t know because there’s no study that you’ve put
out, not one that says categorically that mercury in vaccines does
not cause neurological problems. You can’t tell me that today.
You’ve hedged all over that issue. You guys continue to keep com-
ing up here and making excuses. And I don’t know why. Why not
just get it out of there?

Dr. Weldon.

Mr. WELDON. Thank you, Mr. Chairman. I want to thank all of
our witnesses in this panel for being here, and I didn’t get an op-
portunity to thank the previous panel. Dr. Midthun, as I under-
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stand it, according to what you've said, thimerosal is in multi-dose
vials of the influenza vaccine for a variety of reasons. We do cur-
rently recommend that children at risk receive the flu vaccine in-
jection, is that correct?

Dr. MIDTHUN. That’s correct.

Mr. WELDON. So though it is the case that thimerosal has been
removed from all of the standard pediatric inoculations like MMR
and DTPA, that some children may be getting thimerosal from the
multi-dose vials that are still out there on the market, is that cor-
rect?

Dr. MIDTHUN. That’s possible although I know that Aventis Pas-
teur, in speaking with them, they’ve tried very hard to target the
trace thimerosal to the pediatric population, yes.

Mr. WELDON. Well, I would recommend to the FDA that you
issue a recommendation that the single dose thimerosal free influ-
enza vaccine be the vaccine used in the pediatric population.

Mr. BURTON. Would the gentleman yield?

Mr. WELDON. Yes.

Mr. BURTON. Because of the huge rise in Alzheimers and because
they’re putting thimerosal in the vaccines for flu for adults as well,
and all the Members of Congress that get those shots are getting
them, I wish you would amend that to take it out of all flu vac-
cines.

Mr. WELDON. Well, Mr. Chairman I was going to get to that
issue.

What exactly is the problem, could you just explain it a little
more detail, you know, if I were to offer an amendment on the
Labor HHS appropriation bill, mandating that all thimerosal be re-
moved from the market in the United States by a date certain, let’s
say July 2003 or December 31st, what is the problem with getting
rid of this substance?

Dr. MIDTHUN. That is something that you know the manufactur-
ers, you know, one would you have to say to them exactly——

Mr. WELDON. Manufacturing process?

Dr. MIDTHUN. It is that one has to remove the thimerosal from
the product but then an even bigger issue is that you then have
to fill multi-dose vials. And to fill multi-dose vials takes a lot more
filling lung capacity than to fill multi-dose vials. So you have to
have an infrastructure in place to be able to set that up. And I
mean

Mr. WELDON. So your concern is that such a mandate would re-
sult, if I understand your testimony correctly, in a possible short-
age of available vaccine on the market.

Dr. MIDTHUN. That’s correct. I believe that is the case.

Mr. WELDON. OK.

Dr. MIDTHUN. I don’t believe that a transition can be made that
quickly without creating quite a shortage. Let me just mention one
other issue, and we've all been aware of vaccine shortages over
these last couple of years is that Wyeth did announce that they are
leaving the influenza vaccine market. So the market which pre-
viously had four manufacturers back in 2000, Parke Davis left that
year, that had us down to three manufacturers and that was the
first year where we experienced the influenza shortage.
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Then last year we had somewhat of a delay there. Availability
of the three remaining manufacturers worked very hard to make
up for the shortfall of the fourth one who left. This year we’ll be
down to two. So I have concerns that taking that kind of a step,
I don’t believe it could be accomplished in that kind of a timeframe
without leaving a vaccine shortage. I think one must consider the
benefit that the vaccine conveys in terms of disease prevention
against these other issues.

Mr. BURTON. Would the gentleman yield again? I'm sorry. The
implication of your answer is that because of the problems with thi-
merosal and so forth, that’s why they’re not producing the flu vac-
cine, influenza vaccine again.

Dr. MIiDTHUN. No. No. I do not know that. All I know:

Mr. BURTON. Isn’t it true they are going to single-shot vials for
measles; is that right? Theyre going to a nasal flu vaccine instead,
is that not correct?

Dr. MIDTHUN. There is a license application in for a live attenu-
ated nasally administered influenza vaccine. That vaccine—and I
can disclose that because that is public knowledge—that vaccine is
being developed by Metamune.

Mr. BurTON. Will that contain thimerosal?

Dr. MIDTHUN. No, that’s a live, attenuated vaccine. That does not
contain thimerosal.

Mr. BURTON. Thank you.

Mr. WELDON. I understand there is, under development, a nasal
measles vaccine as well, is that correct?

Dr. MIDTHUN. You know, I don’t know exactly what’s been pub-
licly disclosed here in open session. I can neither acknowledge or
deny the existence of an IND. So I don’t know what’s been publicly
disclosed in terms of any measles vaccines that might be under in-
vestigation or new drug application development.

Mr. WELDON. OK.

Mr. Foote, you know, I often wish I was Bill Gates and could just
fund some research, I was originally made aware of Dr. Wakefield’s
work about 3 years ago when one of my constituents came in my
office and contended that his child was well, developing normally
with appropriate speech and eye contact, and then got the MMR
and then proceeded to go down the tubes and got a second MMR
years later and got even worse. And, you know, Dr. Wakefield’s re-
search was not expensive. You know, we throw billions of dollars
around this town. What’s the delay in getting this research done?
And you know, we had a hearing back I think in July this fellow
Kreigsman came in and on his own he has scoped all these kids
and he’s seen all the same exact findings that Dr. Wakefield has
and he was real excited I've been talking to this guy, he’s been
biopsying all of these he’s got all these little specimens and the
IRP, Atlantic center hospital doesn’t want to do the pathology on
these things. They're just—I don’t know if they’re afraid or what,
but you know, can’t you find some way to just answer the doggone
question so I don’t to keep asking the same question year in year
out. Am I going to be here in the 112th Congress asking NIH to
answer me the question is Dr. Wake field a crack pot or is he on
to something with the MMR?
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Mr. FOOTE. So, after that hearing which I was either a witness
or I was accompanying, I've already been up here a couple of times
this year so I can’t remember exactly which one that was I initi-
ated a conversation with Dr. Kriegsman. I gave Dr. Kriegsman my
business card, I told him to contact me because NIH would be in-
terested in receiving a grant application in this area, especially
from someone who it seemed had pilot data, and in his case, I be-
lieve a group of control subjects, material from control subjects
which was—which would be critical to a well-designed study of the
Wakefield kind of phenomenon.

So I did indeed have some phone conversations with him. We dis-
cussed this IRB issue. He was just at the point of interacting fur-
ther with, I think—I think there was—there’s some question in my
mind about where exactly the IRB was located. I think this was
part of the problem. But he explained some of these problems to
me. I gave him whatever advice I could. I made clear that should
he be able to resolve those difficulties, we would be very interested
in receiving an application.

When I attended, the meeting annual meeting of the Autism So-
ciety of America

Mr. WELDON. Go ahead, I'm sorry.

Mr. FootE. I was going to make one more quick point which is,
when I attended the meeting of the annual meeting of the Autism
Society of America in Indianapolis, I had a meeting with Dr. Wake-
field and with some of his colleagues and so on. I made clear to
them that I was willing to be a contact point within NIH for Dr.
Wakefield or anybody else who was interested in submitting a
grant application to

Mr. WELDON. You know I'm not really interested in a grant to
Dr. Wakefield. I would like somebody else to try to duplicate his
work. And I think you could duplicate his work for $250,000 or
less. And why can’t we get that done?

Mr. Foott. All I'm telling you is when I meet somebody who—
there were others

Mr. WELDON. You're saying if somebody applies, you'll look very
favorably.

Mr. FooTE. I'll go further than that. I will help them figure out
what the most effective—that is my job, I do it every day—what
the most effective way is to approach NIH for getting funding for
that research.

Mr. BURTON. Let me just ask a question. Dr. Kriegsman, now
you’ve talked to him several times you said.
hMr. Footk. 1 talked to him, I think, twice on the phone about
these.

Mr. BURTON. You told him what now?

Mr. FOOTE. I told him NIH, I would help him interface with NITH
in terms of what kind of grant application to prepare, what kinds
of review committees to institute
N M;" BURTON. What else did he have to do before you could help

im?

Mr. FOOTE. He told me that his problem was very similar to
what Dr. Weldon indicated, it sounds like Dr. Weldon had some
contact with him afterwards, also that he was having trouble with
his institutional review for human subject studies.
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Mr. BURTON. Down there at his hospital or his

Mr. FOOTE. At his hospital or whatever IRP was responsible.

Mr. BURTON. Assuming that’s the case and you realized the grav-
ity of this situation, why doesn’t our health agencies try to assist
him in getting past that barrier? I mean, you know, it seems to me
you say OK, if you can get past this barrier, and you know full well
that there’s a recalcitrance on the part of the Board of Governors
of a hospital or health institution, it seems to me you would say,
hey, this is significant enough that we really ought to help this guy
instead of just saying when you get past that, give us a call. Can’t
you do something like that? Can’t you guys initiate some help for
some of these people?

Mr. FOOTE. We have in terms of human subjects, animal sub-
jects, ethical issues and so on, the model that is in place is that
the grantee institutions assume responsibility for those issues. And
NIH tries not to mandate or micromanage those issues at grantee
institutions.

Mr. BURTON. So if a person

Mr. FOOTE. There is a limit on me intruding or anybody else in-
truding into those types of considerations.

Mr. BURTON. Let me give you a hypothetical. Let’s say we were
going to have, in some part of the country, let’s say major outbreak
of smallpox. And let’s say that we had an institution where a doc-
tor or scientist had some kind of an answer to the problem. And
he said he was running into because of insurance purposes or some
other legal reason his board of directors from being able to get
their support for this IRB. So you would say what let the epidemic
spread or what would you do?

Mr. FooTE. Well, I would offer an alternative.

Mr. BURTON. What’s the alternative you're offering him?

Mr. FOOTE. He never called me back?

Mr. BURTON. Well, I'm telling you he’s going to call you back, and
I hope.

Mr. FooTE. That’s just fine. This is what program staff at NIH
do is help investigators in face with our organization.

Mr. BURTON. Does he know that you would help him find an al-
ternative?

Mr. FOOTE. I think I had, including at the hearing here, I think
I had three or four very cordial conversations with him and encour-
aged him.

Mr. WELDON. I just want to clarify with Dr. Foote exactly what’s
going on. He’s done the endoscopies, he’s biopsied the kids, he’s got
the specimens, he wanted to do duplicate the work that Dr.
O’Leary did looking for the presence of measles virus RNA in the
lymph follicles of these kids, and that’s the nature of the patho
physiologic conjecture that they’re engaged in, and the IRB Atlantic
cell said no, we don’t want to go there, we don’t want to mess with
this.

I just want to make it very, very clear. My area of concern is
this: Is when you leave all these questions out there unanswered,
it creates a lot of uncertainty. And the British have not handled
this very well and they still continue not to handle it very well.
And that we just have an open dialog and just absolutely pursue
the data, it’s in the best interest of the program in making sure
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the kids continue to get vaccinated. And I don’t know what it will
take to get the answers to this question, but I'm certainly ready to
work with you.

Mr. Chairman, I got to go apologize. I'd love to linger.

Mr. BURTON. God bless you, my son, go in peace. But let me just
say to Dr. Foote, you will be getting a call from him in the next
couple of days, I promise you that. And I probably will be on the
phone with you in a conference call. Thanks, Dr. Weldon.

I have to put on my specs here because vanity prohibits me from
wearing them all the time like Cyrano de Bergerac, you have to
read about him. Here is an e-mail, and this e-mail is from who?
See, I want to read to you an e-mail we got yesterday from a father
of an autistic child. Ray Gallup’s son, he’s 17, he’s vaccine injured
and an autistic child as a result. 17 years old.

Our family is living in hell. With our 17-year-old son Eric, who is 6 feet tall and
150 pounds. Now, imagine 6 feet tall 150 pounds like that boy you saw on television
or on the monitor a while ago. He attacked Helen, Julie my daughter, and myself.
He head butted Julie and bit my wife on the head. Eric bit one of my fingers.

This isn’t the first time and it’s getting worse. We have to help and I'm afraid
for the safety of our family and our son. Eric was like he was 6 foot 5 and 300
pounds on Sunday when he had his tantrum. I held him down but he tried to bite
me and kick and scratch me. I was so exhausted I couldn’t breathe and I thought
I would have a heart attack. When we closed the doors to lock ourselves from Eric—
lock ourselves from Eric—he kicked on the door breaking some of the wood.

I don’t know what to do any more short of calling the police. We're at our wit’s
ends. This is our lot in life. We're trusting the medical profession that vaccines are
safe. We're paying a bitter price for that trust. It is hard to have any holiday feel-
ings when we see what has happened to our son and our family.

Again, I'm sorry I couldn’t attend but we are under siege.

You know, Dr. Midthun, and Dr. Foote, and Dr. Portier, when
you hear those stories, doesn’t it bother you a little bit and you
keep telling us you come up here week after week, month after
month, year after year saying, well, mercury doesn’t cause that.
But when we read your reports it doesn’t say that. It doesn’t tell
us anything. It says well, we’re not sure. So you take the position
since there’s no scientific evidence for sure that the mercury is
causing it, that we should go ahead and leave it in there or have
been leaving it in there.

But you don’t take the other side, which is the side that errs on
the side of safety. Let’s go to these pharmaceutical companies and
say OK, we know it’s going to cost a little more for single-shot
vials, but we want you to do it. We want to recall, recall all of the
vaccines that contain mercury because it is a toxic substance, and
we don’t know all the answers. And until we do know all the an-
swers, we want to err on the side of safety so we don’t have any-
more 6 foot 5 kids beating the heck out of their parents, biting
their father, kicking in doors and injuring the mother and sister.
But that’s going to happen more and more.

You know my grandson, who’s autistic, is going to be 6 foot 10
according to the doctors. My father was 6 foot 8, his father—his
grandfather on the other side was about 6 foot 8. So he’s going to
be a tall kid. Can you imagine when he’s 16 years old trying to con-
trol him if he goes out of control? What are we going to do? What
are all these families going to do? And yet we don’t have a vaccine
injury compensation fund that’s responsive to these people. The
language that was put in the homeland security bill blocks an ave-
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nue through the courts. And these families continue to fight this
hardship with their own money because they have no place to go,
and you continue to put, you continue to let this substance in
there. I just cannot understand it. I just don’t understand it.

I have one question for you, Dr. Portier, and then we’ll submit
some questions for the records that I hope you’ll answer for me. Dr.
Portier, does the study recently published in The Lancet identify
the effects of mercury on infants who are vaccinated with thimero-
sal?

Does the study recently published in The Lancet identify the ef-
fects of mercury on infants who are vaccinated with thimerosal?

Dr. PORTIER. No.

Mr. BURTON. It does not. Are you familiar with the CDC’s vac-
cine safety data project evaluating thimerosal containing vaccines
in children that found a weak signal between the receipt of these
vaccines and neurological developmental delays and the attention
deficit disorder?

Dr. PORTIER. Not familiar enough with the study to give you any
intelligent comment.

Mr. BURTON. Has the NIEHS and the NIH conducted any further
analysis of the VSD data base?

Dr. PORTIER. No, we have not, to my knowledge.

Mr. BUrRTON. Has the NIEHS evaluated why some children seem
to hold on to mercury in their brains and their bodies? Or why
some hol onto heavy metals rather than flush it from their bodies?
If not, why not?

Dr. PorTIER. That is one of the issues specifically for mercury
and that’s being looked at at our centers program. That’s part of
the research agenda of the National Toxicology Program and for
other metals, that is certainly part of our research agenda.

Mr. BurTON. OK. Well, thank you. I think I'm going to submit
questions to you. One more thing, and this is very important. I
hope you will join with me as health professionals in urging the
President to have a White House conference on autism which will
bring parents in, scientists who have differing points of view as
well as people from our health agencies in to discuss the problems
with autism, what people go through, what the causes are and so
on and so forth. This is such an epidemic, gone from 1 in 10,000
to more than 1 in 250 that it’s something that we can’t hide any-
more.

I'd like for to you join me in asking the White House to make
this a real focal point by having this conference on autism. And I
guess you can’t probably give me an answer until you talk to your
superiors, but I'm making that official request, an official request.
I hope you’ll do that and get back to us.

Let me conclude by saying we will continue on with this subject.
You have gotten mercury out of a lot of the vaccines. I berated you
a lot in the past and a little bit today because it’s still in some. But
we have moved in the right direction. It’s a shame that it has
taken this long to get it out as much as we have. But I can tell
you there’s going to be a lot more Congressmen very concerned
about there because we're start together tell all of them that when
they get their flu shot, they’re getting mercury in them. And that
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there’s a growing body of evidence that mercury in vaccines may
be a major cause of Alzheimers.

And when I tell my colleagues that, there’s going to be more and
more of them wanting to raise Cain about this. And I know you
don’t want to have to deal with you know another 200 Dan Bur-
tons, my God, that would be something even I wouldn’t want to
deal with. So I hope that you’ll take this to heart and I hope we
don’t have to have too many more hearings like this, but we will
if we don’t see some real change and see some studies on this.

With that we’ll submit some questions to you for the record. I
hope you’ll answer them. Thank you for being here. We stand ad-
journed.

[Whereupon, at 5:02 p.m., the committee was adjourned.]

[The prepared statement of Hon. Wm. Lacy Clay, additional in-
formation submitted for the hearing record, and a complete set of
exhibits follow:]
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Statement of the

Honorable William Lacy Clay
Before the
Government Reform Committee
Tuesday, December 10, 2002

“Vaccines and the Autism Epidemic: reviewing the Federal government’s
Track Record and Charting a Course for the Future”

Thank you for yielding, Mr. Chairman, Autism Spectrum Disorder
(ASD) is a disorder that knows no racial, ethnic or social boundaries. There
are estimates as high as 1.5 million possible Americans that are affected by
this debilitating disorder. Current funding levels for research by the
National Institutes of Health are around $56 million and $11 million by the
Center for Disease Control. This should be viewed only as a start, not a
finish to eradicating this disorder.

After pursuing background information, discourse, and testimony on
this issue for several months, I believe the public is much more familiar with
the issue of Autism and its possible treatments largely because of your
leadership on this important subject, Mr. Chairman.

Today’s hearing focuses on the relationship between vaccines and the
Autism epidemic and a review of the federal government’s record of
accomplishment in minimizing the disorder’s effect. 1 am interested in
hearing from the representatives of the Food and Drug Administration
(FDA) and the Center for Disease Control (CDC). The research their
agencies have compiled can assist members of this committee to better
understand where we are and most of all where we have to go regarding
funding and the possible over-vaccination of our children. 1 am equally
interested in hearing from Dr. Andrew Wakefield and his theory concerning

the relationship between Autism and the Measles, Mumps, and Rubella
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{MMR) vaccine and its effects. However, bevond that understanding, I want
to have clarification today from the CDC as to why it cannot under the
Freedom of Information Act (FOIA) release the data on the link between
thimerosal exposure and development delays. The Vaccine Safety Datalink
(VSD) project has been in place since 1990. In that time, I am certain that
the (VSD) project has compiled the data necessary to advance substantially
the research on Autism Spectrum Disorder (ASD). The immediate release
of this information could make a real difference in the research effort to
better treat this disorder.

1 also would like clarification on the CDC and its relaxed relationship
with health maintenance organizations (HMO’s). It is my understanding that
HMO’s are required under law to provide data to the VSD project. Whom is
the CDC protecting and why are its representatives running interference for
the HMO’s? 1 hope that we will find out the answers to these guestions and
more in today’s hearing. Finally, 1 want to commend you, Mr. Chairman. for
writing the President in calling for a White House Conference on Autism. ]
hope that the President feels compelled to increase the necessary funding
and to direct the NIH and CDC to work towards finding a suitable treatment
as well. Mr. Chairman, 1 ask unanimous consent to submit my statement

into the record.
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Summary

Background Thiomersal is a preservative confaining small amounts of
ethylmercury that is used in routine vaccines for infants and children. The effect of
vaccines containing thiomersal on concentrations of mercury in infants’ blood has
not been extensively assessed, and the metabolism of ethylmercury in infants is
unknown. We aimed o measure concentrations of mercury in blood, urine, and
stools of infants who received such vaccines.

Methods 40 full-term infants aged 6 months and younger were given vaccines
that contained thiomersal (diptheria-tetanus-acellular pertussis vaccine, hepatitis
B vaccine, and in some children Haemophilus influenzae type b vaccine). 21
control infants received thiomersal-free vaccines. We obtained samples of blood,
urine, and stools 3-28 days after vaccination. Total mercury (organic and
inorganic) in the samples was measured by cold vapour atomic absorption.

Findings Mean mercury doses in infants exposed to thiomersal were 45-6 ug
(range 37-5-62-5) for 2-month-olds and 111-3 ug (range 87-5-175-0) for 6-month-
olds. Blood mercury in thiomersal-exposed 2-month-olds ranged from less than
3-75 to 20-55 nmoliL (parts per biflion}; in 6-month-olds all values were lower than
7-50 nmoliL.. Only one of 15 blood samples from controls contained quantifiable

12/2/02
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mercury. Concentrations of mercury were low in urine after vaccination but were
high in stools of thiomersal-exposed 2-month-olds (mean 82 ng/g dry weight) and
in 6-month-olds (mean 58 ng/g dry weight). Estimated blood half-life of
ethylmercury was 7 days (95% Ci 4-10 days).

interpretation Administration of vaccines containing thiomersal does not seem to
raise biood concentrations of mercury above safe values in infants. Ethyimercury
seems to be eliminated from blood rapidly via the stools after parenteral
administration of thiomersal in vaccines.

Lancet 2002; 360: 1737-41

See Commentary
afop

Introduction

Thiomersal is a preservative used in vaccines routinely administered to infants
and children, Its antimicrobial activity is due 1o small amounts of ethylmercury; the
usual dose of paediatric vaccine contains 12-5-25 ug of merr:.uryA1~3 When
vaccines containing thiomersal are administered in the recommended doses,
allergic reactions have been rarely noted, but no other harmful effects have been
reported. Massive overdoses from inappropriate use of products containing
thiomersal have resulted in toxic effects. 5%

Mercury oceurs in three forms: the metallic element, inorganic salts, and organic
compounds (eg, methylmercury, ethylmercury, and phenylmercury). The toxicity of
mercury is complex and dependent on the form of mercury, route of entry,
dosage, and age at exposure. Mercury is present in the environment in inorganic
and organic forms, and everyone is exposed to small amounts. 1% The main
route of environmental exposure to organic mercury is consumption of predatory
fish, especially shark and swordfish. A 6-ounce can of tuna contains 2-127 ug
{average 17 ug) of mer(:ury.12 Freshwater fish (eg, walleye, pike, muskie, and
bass) can also contain high concentrations of mercury.

Most of the toxic effects of organic mercury compounds take place in the central
nervous system, although the kidneys and immune system can also be

affected. 101113 Organic mercury readily crosses the blood-brain barrier, and
fetuses are more sensitive to mercury exposure than are children or aduits. Data
about potential differences in toxicity between ethyimercury and methylmercury
are few. Both are associated with neurotoxicity in high doses; in-utero poisoning
with methylmercury causes problems that are similar to cerebral palsy. Findings
about the effect of low-dose methylmercury exposure on neurodevelopment in
infants are contradictor\,l.1“-15 In-utero exposure could be related to subtie
neurodevelopmental effects (eg, on attention, language, and memory) that can be
detected by sophisticated neuropsychometric tests-- although the conclusion is
confounded by concomitant ingestion of polychiorinated biphenyls in thé patients
investigated. 1415

No toxic effects of low-dose exposure to thiomersal in children have been
reponed.3 The effect of the small amounts of mercury contained in vaccines on
concentrations of mercury in infants’ blood has not been extensively assessed,
and the metabolism of ethylmercury in infants is unknown. We aimed to assess
concentrations of mercury in full-term infants after administration of routine
vaccinations according to the schedule used in the USA, and to obtain additional
information about the presence of mercury at other body sites including urine and
stool. Samples of hair and breast milk were also obtained from some mothers of

http://www lancet.com/journal/journal.isa 12/2/02
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infants participating in the study.
~top

Methods

Study populations

We studied two groups of full-term infants who differed in their history of exposure
to vaccines containing thiomersal. infants in the exposure group were recruited at
the Eimwood Pediatric Group, a large paediatric practice in Rochester, NY, USA,
where vaccinations with thiomersal preservative were routinely given. 20 infants
aged 2 months and 20 aged 6 months were studied at this practice to obtain
information about the range of total thiomersal exposures likely to take place
during infancy. The control group consisted of 21 infants who did not receive
vaccines containing thiomersal and were recruited from the National Naval
Medical Center, Bethesda, MD. All the infants were recruited during routine well-
child examination and vaccination visits by the investigators (between November,
1899 and October, 2000). Written informed consent was cbtained from parents
for all procedures.

Vaccines

Vaccines containing thiomersal that were given to infants in the exposure group
included Tripedia (diphtheria-tetanus-acellular pertussis vaccine; Aventis Pasteur,
Swiftwater, PA; 0-01% thiomersal, 25 pg mercury per dose) Engerix (hepatitis B
vaccine; GlaxoSmithKline, Rixensart, Belgium; 0-005% thiomersal, 12-5 pug
mercury per dose), and in some children HibTITER (Haemophilus influenzae type
b conjugate vaccine, Wyeth-Lederle, Pearl River, NY, USA; 0-01% thiomersal, 25
WG mercury per dose). Vaccines administered to the control group inciuded Infanix
(diptheria-tetanus-acellular pertussis vaccine; GlaxoSmithKiine, Rixensart,
Belgium), Recombivax HB (hepatitis B vaccine; Merck, West Point, PA, USA),
and ActHIB (Haemophilus influenzae b conjugate vaccine, Aventis Pasteur,
Swiftwater, PA, USA).

Procedures

We obtained vaccination histories--including type of vaccine, manufacturer, lot
number, and dates of administration--from the medical records, In the exposure
group, we obtained samples of heparinised whole blood, stoo!, and urine, during a
visit 3-28 days after vaccination. Blood and urine were kept at 4°C, and stools
were frozen until assessment. Urine was sampled by use of a urine bag at the
clinic, and stool was taken from a diaper (nappy) provided by the parent. Whole
blood and urine were obtained from the control children. At both sites, we
obtained at least 50 hairs from the mother by cutting at the base near the scalp in
the occipital area, to assess potential fransplacental exposure of infants to
mercury. Additionally, several samples of breastmitk or formula were obtained
from mothers of infants at Elmwood Pediatric Group, as well as stool samples
from a few infants who were not exposed to thiomersal,

We measured total mercury in all samples (and inorganic mercury in stool
samples) by cold vapour atomic absorption as previously described. 1817 The fimit

of reliable quantitation in this assay ranged between 7-50 nmol/L and 2-50 nmol/L,
dependant on sample volume.

Population pharmacokinetic calculations

To estimate the half-life of thiomersal mercury in the blood, we developed a

http://www lancet.com/journal/journal.isa 12/2/02
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prediction model for the expected concentrations of mercury in blood for half lives
of mercury ranging from 1 day to 45 days, on the basis of bodyweight of the
infant, the doses of thiomersal administered, and the times between the individual
doses of thiomersal and when the blood was obtained. To do these calculations,
we assumed that 5% of the mercury dose was distributed to blood,” that blood
volume represented about 8% of the infant's bodyweight, and that elimination of
mercury from blood followed a single-compartment model with first-order kinetics.
For each possible half-life between 1 and 45 days, we then calculated the
difference between the predicted and actual recorded concentrations in blood for
each infant. Only measurements within the range of reliable quantitation were
used in these calculations.

The best estimate of the blood half-life of mercury was judged to be the
hypothetical half-life, which resuited in the smallest difference between predicted
and observed values. We constructed a 95% Cl based on a likelihood ratio for
this estimate with the assumption that errors from the decay model were
independent, additive, and normally distributed. The 95% confidence limits were
the points where the curve crossed the minimum sum of squares multiplied by
1+X2<1)/<n-1> where n is the number of data points and X2(1) is the upper 5%
point of the X2 distribution on one degree of freedom.

Statistical analysis

Because this was a descriptive study we did no formal calculations for sampie
size. Student's t test and Fisher's exact test were used to compare results for the
exposure and control group, with p<0-05 judged to be significant.

Role of the funding source

The sponsors of the study approved the study design but had no other
involvement in the in study design, data collection, data analysis, data
interpretation, or writing of the report.

«top

Results

81 infants were enrolled in this study (table). Among infants aged 2 months in the
exposure group, samples were taken from eight within 7 days of vaccination, from
five between 8 and 14 days after.vaccination, and from seven between 15 and 21
days after vaccination. Among 6-month-old infants in the exposure group,
samples were taken from seven between 4 and 7 days after vaccination, from
eight between 8 and 14 days after vaccination, and from five between 15 and 27
days after vaccination. Samples were obtained from infants in the control group at
regularly scheduled visits at 2 or 6 months of age. All children remained healthy
throughout the study and during 24-36 months of follow-up.

infants aged 2 Infants aged 6

months months
Thiomersal- Controls ~ Thiomersal- Controls
exposed {(n=20) (n=11) exposed (n=20) (n=10)
Bodyweight (kg)
Mean (range) 53 (4-0-64) NR 81 (6-7-10-6) NR

Total mercury

exposure {ug)*

Mean (range) 45-6 (37-5-62:5) 0O 1113 (87-5- 0
175-0)

Blood mercury

http://www lancet.com/journal/journal.isa 12/2/02
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Blood mercury

(nmol/L)

Number of 17 8 16 7
samples tested

Number with 12 1 9 o
mercury in range

Mean (SD)t 8-20 (4-85) 4-90 515 (1-20)

Median (IQR)t 615 (4-60-10-85) 4-90 5-30 (4-55-6-10)
Ranget 4-50-20-55 . 2-85-6-90

Urinary mercury

(nmoi/t)

Number of 12 8 15 8
samples tested

Number with 1 ¢ 3 0
mercury in range

Mean (8D)t 381 . 575 (1-08)

Median (range)t 3-8% " 62 (4-55-6-45)
Stool mercury

{ng/g dry weight)

Number of 12 NT 10 NT
samples tested

Number with 12 M 10

mercury in range

Mean (8D)t 818 (40-3) " 58-3(21-2)

Median (IQR)t 835 (47:0-121:3) .. 58-0 (42-0-68-5)
Ranget 23-0-141-0 - 28-0-102-0

NR=Not recorded. NT=not tested. *Via vaccination. TAll calculations done only
with samples within range of accurate quantitation. $Only one value so SD and
range are not applicable.

Concentrations of mercury in blood, urine, and stool of infants who
received vaccines containing thiomersal and those who did not

Sufficient volumes of biood (21 mL) for the measurement of mercury by the
atomic absorption technique were obtained from 17 infants aged 2 months and 16
aged 6 months in the exposure group. Mercury concentrations were below the
range of reliable quantitation in five of 17 biood samples from 2-month-olds, and
seven of 16 blood samples from 6-month olds (p=0-48). The mean concentration
of blood mercury in samples with quantifiable mercury was higher in 2-month-olds
than in 8-month olds (difference 3-05 nmolil., 95% Ci 0-03-1-24, p=0-06), but was
low in both these groups (table). Sufficient biood volumes for measurement of
mercury were obtained from 15 infants in the control group, including sight aged 2
months and seven aged 6 months. Blood mercury was below the level of reliable
quantitation in seven of the eight samples from the 2-month-olds and in ali seven
samples from 6-month-olds. The only detectable value from the control group was
4-65 nmol/l..

Overall, mercury concentrations were below the range of quantitation in 12 of 33
samples from thiomersal-exposed infants and in 14 of 15 unexposed infants
{p=0-04). The highest level of blood mercury detected in any infant in this study
was 20-55 nmol/L, which was measured 5 days after vaccination in a 2-month-old
infant weighing 53 kg, who had received vaccines (Tripedia and Engerix B)
containing a total dose of 37-5 ug mercury. The relation between time between
vaccination and sampling and the concentration of mercury in the biood in the
exposed group is shown in figure 1. Although mercury concentrations were
uniformly low, the highest levels were recorded soon after vaccination.

| A ——

http://www.lancet.com/journal/journal.isa 12/2/02
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Figure 1: Blood mercury concentrations in infants aged 2 months
(di ds} and 6 ths (squares) by time of sampling

\

Filled symbols represent measured values and open symbols represent samples
at the limit of quantitation, either 7-50 nmol/L., 3-75 nmal/L, or 2-5 nmol/L,,
dependent on sample volume.

Mercury was undetectable in most of the urine samples from the infants in this
study. Only one of 12 urine samples from 2-month-olds, and three of 15 from 6-
month-olds in the exposure group, and none of the 14 samples from the controls,
contained detectable mercury. The highest concentration of urinary mercury
detected was 6-45 nmol/L, in a 6-month old infant in the exposure group (table).

Stool samples were collected from infants in the exposure group. All of the stool
samples from infants who recejved thiomersal-containing vaccines had detectable
mercury, with concentrations in stools from 2-month-old infants slightly higher
than those in 6-month-olds (p=0-088, table). As expected, most of the mercury in
stools was inorganic. Stool samples were not obtained from control infants;
therefore, to determine whether dietary intake could contribute to the mercury
content of stools, we also obtained samples from nine infants at Eimwood
Pediatric Group who were age-matched with the infants in the exposure group
and were not exposed fo vaccines containing thiomersal. The mean mercury
concentration in the stools of these infants was 22 ng/g dry weight (SD 16), which
was significantly lower (p=0-002) than the mean of the samples collected from
thiomersal-exposed infants.

Amounts of mercury measured in maternal hair are shown in figure 2, The mean
concentration of hair mercury in mothers of the exposure group was 0-45 pglg
hair, whereas the mean amount in mothers of the control infants was 0-32 pa/g
(p=0-22). Eight mothers of infants in the 8-month-old cohort provided breast mitk
samples. Concentrations of mercury in these samples were fow (mean=0-30 pg/g,
range 0-24-0-42 pgig).

Figure 2: Mercury concentrations in hair from mothers of infants
Bar represents mean concentration of mercury in maternal hair.

We estimated the half-life of mercury in blood after vaccination to be 7 days, since
this result gave the smallest difference between the expected and recorded
{measured) concentration (figure 3). The 85% Ci around this estimate was 4-10
days. The half-life estimate was very similar when only measurements in 2-month-
olds (7 days, 95% Cl 4-11) or 6-month-olds (5 days, 3-8) were included,
suggesting that the rate of elimination of thiomersal mercury from blood was
similar in both age-groups.

http://www.lancet.com/journal/journal.isa 12/2/02
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Figure 3: Estimated blood half-life of mercury in infants who were exposed
to thiomersal

Lines represent sum of square of differences between observed concentrations
of blood mercury (nmol/L) and those predicted for every individual infant on the
basis of bodyweight and time of sampling, with a series of hypothetical half-lives
shown on x axis. Arrow shows point with lowest value for squared difference,
indicating best estimate for serum half-life.

~top

Discussion

We have shown that very low concentrations of blood mercury can be detected in
infants aged 2-6 months who have been given vaccines containing thiomersal.
However, no children had a concentration of blood mercury exceeding 29 nmol/L
{parts per billion), which is the concentration thought to be safe in cord !:olom:};18
this value was set at ten times below the lower 95% Cl limit of the minimal cord
blood concentration associated with an increase in the prevalence of abnormal
scores on cognitive function tests in children.. Blood mercury concentrations

indicate concentrations in organs well. '8

Although our study was not designed as a formal assessment of the
pharmacokinetics of mercury, we did obtain samples of blood at various time
points after exposure. Assessment of these samples suggested that the blood
half-life of ethylmercury in infants might differ from the 40-50 day haif-life of
methylmercury (range 20-70 days) in aduits and breastfeeding infants. 1019 The
concentrations of blood mercury 2-3 weeks after vaccination noted in our study
were not consistent with such a long half-life, but suggested a half-life of less than
10 days. However, this conclusion is based on several assumptions and a very
simple model, and does not take into account the fact that at least some of the
mercury detected in the blood of the infants in this study is likely to have been
derived from exposures other than vaccination. Because of the short period
between vaccination and sampling, the findings of Strajich and coueagues20 could
be consistent with either a 6-day or 40-day half-life, but are otherwise consistent
with the assumptions made in our model. Because we expected a 45-day half-life
on the basis of methylmercury pharmacokinetics, the first blood samples were
obtained 3 days after vaccination. Biood samples taken in the first 72 hours after
vaccination, stool samples obtained every 24 h, and samples from premature
newborn babies (weighing=-2000 g) given a birth dose of hepatitis B vaccine
would have helped us to reach stronger conclusions. Thus, additional studies of
the pharmacology of thiomersat in infants are underway.

At the times tested after vaccination, mercury excretion in urine in our study
popuiation was low. By contrast, concentrations of mercury in stool were high, and
combined with the finding that stool mercury concentrations in infants who were
not exposed to thiomersal were significantly fower is consistent with the
hypothesis that the gastrointestinal tract represents a possible mode of
elimination of thiomersal mercury in infants.

Overall, the results of this study show that amounts of mercury in the blood of
infants receiving vaccines formulated with thiomersal are well below

http://www lancet.com/journal/journal.isa 12/2/02
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concentrations potentially associated with toxic effects. Coupled with 60 years of
experience with administration of thiomersal-containing vaccines, we conclude
that the thiomersal in routine vaccines poses very littie risk to full-term infants, but
that thiomersal-containing vaccines should not be administered at birth o very low
birthweight premature infants, Decisions about the elimination of thiomersal from
these vaccines must balance the potential benefit of reduced exposure to mercury
against the risks of decreased vaccine coverage because of higher costs, the risk
of sepsis in recipients because of bacterial contamination of preservative-free
formulations, and the risks of exposure to alternative preservatives that might
replace thiomersal.
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Commentary

Mercury in vaccines--reassuring news

The mass media and alternative-medicine publications increasingly report that
exposure to and the build-up of mercury within the body is associated with chronic
il-health, particularly conditions such as myalgic encephalitis. Mercury is
widespread in the environment; it is found naturally in rocks, soils, and plants and
as a contaminant in air, water, and food. The element is used a lot in the electrical
industry, and in many domestic products, including paints, pesticides, fabric
softeners, waxes, and polishes. Mercury is often used as a preservative in
vaccines, skin creams, cosmetics, and other medications. Mercury is the major
component of dental amalgams and there is a growing fobby against its use.’
Everyone is exposed to small amounts of mercury as elemental metallic vapour
from dental amalgams or organic mercury from fish, sea foods, and vaccines, or
to inorganic salts from other food stuffs, water, and air. Faecal excretion is the
major route of elimination of inorganic or organic mercury.

Elemental mercury from amalgams is lipid-soluble and freely passes through cell
membranes.? By contrast, organic and inorganic mercury from the diet and other
sources are charged and must be complexed with other counter-ions or low-
molecular-weight sulphur compounds to pass through cell membranes. The major
targets in proteins susceptible to binding of metals, including mercury, are the
sulphydryl group of cysteine and the iminonitrogen of histidine. The aromatic ring
nitrogens of the nucieotide bases form mercury complexes, with thymine and
uracil being more reactive than cytosine, guanine, and adenine.®* The most
abundant single nucleophile reactant is the antioxidant glutathione, typically
present at concentrations of 5 mmol/L in cells, serum, and bile.5 Glutathione
mops up ionised mercury derived from oxidation of elemental mercury and from
organic and inorganic mercury. There may be an inverse relation between the
concentration of intraceliular glutathione and mercury toxic;ity.6 Once bound to
glutathione, mercury can leave the cell and circulate freely in serum and lymph
from where it can be deposited in other organs and tissues, Glutathione-
complexed mercury is eventually eliminated via the kidney or downloaded via bile
into the intestinal lumen from where it is excreted in faeces. After mercury is
released from tissues, faecal excretion is the predominant route for elimination.

in this issue of The Lancet, Michael Pichichero and colleagues investigate
mercury levels and excretion in infants receiving vaccines containing thiomersai
(ethyl mercury). Little is known about the harmful effects of mercury in infants and
children and at what level these effects occur, At between 12-5 and 25 mg
mercury per vaccine dose, the infants may be receiving over 100 mg ethyi
mercury in the first 6 months of life. Pichichero and colleagues show that the
levels in blood are much lower than the prescribed limits and that much of the
ethyl mercury appears to be eliminated rapidly in faeces. This study gives
comforting reassurance about the safety of ethyl mercury as a preservative in
childhood vaccines.

12/2/02



185

The New England
Journal of Medicine

Copyright © 2002 by the Massachusetts Medical Sociery

VOLUME 347

NOVEMBER 7, 2002

NUMBER 19

A POPULATION-BASED STUDY OF MEASLES, MUMPS, AND RUBELLA
VACCINATION AND AUTISM
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Jan Wortranrt, M.Sc., Pout Thomsen, M.D., Jorn OLsen, M.D., anD Mabs MELaye, M.D.

ABSTRACT

Background It has been suggested that vaccina-
tion against measles, mumps, and rubella (MMR} is
a cause of autism.

Methods We conducted a retrospective cohort study
of all children born in Denmark from January 1991
through December 1998. The cohort was selected on
the basis of data from the Danish Civil Registration
System, which assigns a unique identification num-
ber to every live-born irffant and new resident in Den-
mark. MMRB-vacgination status was obtained from the
Danish National Board of Health. information on the
children’s autism status was obtained from the Danish
Psychiatric Central Register, which contains informa-
tion on all diagnoses received by patients in psychiat-
ric hospitals and outpatient clinics in Denmark. We
obtained information on potential confounders from
the Danish Medical Birth Registry, the Nationa! Hospi-
tal Registry, and Statistics Denmark.

Results Of the 537,303 children in the cohort {rep-
resenting 2,129,864 person-years), 440,655 (82.0 per-
cent} had received the MMR vaccine. We identified
316 children with a diagnosis of autistic disorder and
422 with a diagnosis of other autistic-spectrum disor-
ders, After adjustment for potential confounders, the
relative risk of autistic disorder in the group of vac-
cinated children, as compared with the unvaccinated
group, was 0.92 {95 percent confidence interval, 0.68
to 1.24), and the relative risk of another autistic-spec-
trum disorder was 0.83 (95 percent confidence inter-
val, 0.65 to 1.07). There was no association between
the age at the time of vaccination, the time since vac-
cination, or the date of vaccination and the develop-
ment of autistic disorder.

Conclusions This study provides strong evidence
against the hypothesis that MMR vaccination causes
autism. (N Engl J Med 2002;347:1477-82.)

Copyright © 2002 Massachusetts Medical Society.

T has been suggested that the measles, mumps,

and rubella (MMR) vaccine causes autism.4 The

widespread use of the MMR vaccine has report-

edly coincided with an increase in the incdence
of autism in California,’ and there are case reports of
children in whom signs of both developmental regres-
sion and gastrointestinal symptoms developed shortly
after MMR vaccination.! Measles virus has been found
in the terminal ileum in children with developmental
disorders and gastrointestinal symptoms but not in de-
velopmentally normal children with gastrointestinal
symptoms.® The measles virus used in the MMR vac-
ciné is a live attenuated virus that normally causes no
symptoms or only very mild ones. However, wild-type
measles can infect the central nervous system and even
cause postinfectious encephalomyelitis, probably as a
result of an immune-mediated response to myelin pro-
teins.7?

Studies designed to evaluate the suggested link be-
tween MMR vaccination and autism do not support
an association, but the evidence is weak and based on
case-series, cross-sectional, and ecologic studies. No
studies have had sufficient statistical power to detect
an association, and none had a population-based co-
hort design.’91¢ The World Health Organization and
other organizations have requested further investiga-
tion of the hypothetical association between the MMR
vaccing and autism. 21720 We evaluated the hypothesis
in a cohort study that included all children born in
Denmark in 1991 through 1998.

From the Danish Epidemiology Science Center, Department of Epidemi-
ology and Social Medicine, Arhus, Denmark (K.M.M., MV, BT, JO); the
Danish Epidemiology Science Center, Department of Epidemiology Rescarch,
Sratens Serum Institute, Copenhagen, Denmark {(AH., JW, MM.}; and
the National Center on Birth Defects and Developmental Disabilities, Centers
for Disease Control and Prevention, Atlanta (D.S.). Address reprint requests
to Dr. Madsen at the Danish Epidemiology Science Center, Department of
Epidemiology and Social Medicine, Vennelyst Bivd. 6, DK-8000, Aarhus C,
Denmark, or at kmm@dadinet.dk.
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METHODS
Study Design

We designied a retrospective follow-up study of all children born
in Denmark during the period from January 1, 1991, to Decem-
ber 31,1998, The cohort was established on the basis of data ob-
tained from the Danish Civil Registration System and five other na-
tional registries.

All live-born children and new residents in Denmark are assigned
2 unique personal ideatification number (a civil-registry number),
which is stored in the Danish Civil Registration System together
with information on vital status, emigration, disappearance, address,
and family members (mother, father, and siblings).2! The registry is
updated once a week, and all changes in the stored information are
reported to the registry according to established Jegal procedures.
The civil-registry number is used as the link to information at the
individual Jevel in all other national registries. This system provides
completely accurate linkage of information between registries at
the individual level.

We determined MMR-vaccination status on the basis of vacci-
nation data reported to the National Board of Health by general
practitioners, who administer all MMR vaccinations in Denmark.
The general practitioners are reimbursed by the state on the basis
of these reports, We retrieved information on vaccinations from
1991 through 1999. The MMR vaccine was introdtuced in Denmark
in 1987, and the single-antigen measles vaccine has not been used.
The MMR vaccine used in Denmark during the study period was
identical to that used in the United States and contained the follow-
ing vaccine strains: Moraten (measles), Jeryl Lynn {mumps), and
Wistar RA 27/3 (rubella),

The national vaccination program recommends that children be
vaccinated at 15 months of age and again at 12 years. No change was
made in the program during the study period. We obrained infor-
mation on MMR vaccination at 15 months of age, since only this
exposure is relevant to the end point under study. Since the vacci-
nation data are transferred to the National Board of Health once a
week, we chose Wednesday as the day of vaccination. When the vac-
cination information was recorded with the child’s own civil-registry
number, the information was directly linked with other registries.
Before 1996, in most cases the vaccination information and the age
of the child were recorded with the civil-registry number of the
accompanying adult; we used information from the Danish Civil
Registration System to identify the link from the accompanying
adult to the child. Thus, 98.5 percent of the children were identified
with the use of the child’s civil-registry number or the civil-registry
aumber of the mother or father and the age of the child at vaccina-
tion. The remaining 1.5 percent of children were identified on the
basis of additional information from the Danish Civil Registration
System on other relatives and information on the address at the time
of vaccination.

Information about diagnoses of autism was obtained from the
Danish Psychiatric Central Register, which contains information on
all diagnoses received by parients in psychiatric hospitals, psychiatric
departments, and outpatient clinics in Denmark.? In our cohort,
93.1 percent of the children were treated only as outpatients, and
6.9 percent were at some point treated as inpatients in a psychiatric
department. All diagnoses were based on the International Classi-
Sficazion of Diseases, 10th Revision (ICD-10}), which is similar to the
4th edition of the Diagnostic and Statistical Manual of Memtal Dis-
orders (DSM-IV) with regard to autism. 226 In Denmark, children
are referred to specialists in child psychiatry by general practition-
ers, schools, and psychologists if autism is suspected. Only special-
ists in child psychiatry diagnose autism and assign a diagnostic code,
and all diagnoses are recorded in the Danish Psychiatric Central
Register. We identified all children given a diagnosis of autistic
disorder (ICD-10 code F84.0 and DSM-IV code 299.00) or anoth-
er autistic-spectrum disorder (ICD-10 codes F84.1 through F84.9
and DSM-IV codes 299.10 and 299.80). When a child was given

1478 - N Engl] Med, Vol. 347, No. 19 - November 7, 2002

diagnoses of both autistic disorder and one or more other autistic-
spectrum disorders, we chssified the diagnosis as autistic disorder.
Autism is associated with the inherited genetic conditions tuberous
sclerosis, Angelman’s syndrome, and the fragile X syndrome and
with congenital rubella. To maximize the homogeneity of the study
population, data for children with these conditions were censored
when the diagnosis was made. We obtained information on these
conditions from the National Hospital Registry.

We performed an extensive record review for 40 children with au-
tistic disorder (13 percent of all the children with autistic disorder)
to validate the diagnosis of autism. A consultant in child psychiatry
with expertise in autism examined the medical records. Thirty-seven
of the children (92 percent) met the operational criteria for autistic
disorder according to a systematic coding scheme developed by the
Centers for Disease Control and Prevention for surveitlance of ag-
tism and used in a prevalence study in Brick Township, New Jersey .
The three children who did not meet the criteria for autistic dis-
order were all classified as having other autistic-spectrum disorders.
For two of the children, the diagnosis of autistic disorder was ques-
tionable because of profound intellectual impairment. For the third
child, we did not have information about the onset of symptoms be-
fore the age of three years, which is a prerequisite for the diagnosis
of autistic disorder.

We obtained information on birth weight and gestational age
from the Danish Medical Birth Registry and the National Hospital
Registry. 2% Information on potential confounders, including so-
cioeconormic status {as indicated by the employment status of the
head of the household) and mother’s education was obtained from
Statistics Denmark from the time when the child was 15 months
of age.

Statistical Analysis

Follow-up for the diagnosis of autistic disorder or another autis-
tic-spectrum disorder began for all children on the day they reached
one year of age and continued until the diagnosis of autism or an
associated condition (the fragile X syndrome, Angelmarn’s syndrome,
tuberous sclerosis, or congenital rubella), emigration, death, or the
end of follow-up, on December 31, 1999, whichever occurred first.
The incidence-rate ratios for autistic disorder and other autistic-
spectrum disordess in the group of vaccinated children, as compared
with the unvaccinated group, were examined in a log-finear Poisson
regression model with the use of PROC GENMOD (SAS, version
6.12).3 We treated vaccination as a time-dependent covariate. The
children were assigned to the nonvaccinated group until they re-
ceived the MMR vaccine, From that date, they were followed in the
vaccinated group. In additional analyses, the MMR-vaccinated chil-
dren were grouped according to their age at the time of vaccination,
the interval since vaccination, and the calendar period when vac-
cination was performed.

In reporting the results, we refer to the incidence-rate ratios as rel-
ative risks. For all risk estimates, we considered possible confound-
ing by age (1, 2, 3,4, 5, 6,7, or 8 t0 9 years), sex, calendar period
(1992 to 1993, 1994, 1995, 1996, 1997, 1998, or 1999; for other
autistic-spectrum disorders, the vears 1992, 1993, and 1994 were
grouped together), socioeconomic status (six groups), mother’s
education {five groups), gestational age (<36, 37 to 41, or 242
weeks}, and birth weight (<2499, 2500 to 2999, 3000 to 3499,
3500 1o 3999, or 4000 g).

RESULTS

A total of 537,303 children were included in the
cohort and followed for a total of 2,129,864 person-
years. Follow-up of 5811 children was stopped before
December 31,1999, because of a diagnosis of autistic
disorder (in 316 children), other autistic-spectrum dis-

orders {in 422), maberous sclerosis (in 35), congenital

© WWW.Nejm.org
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rubella (in 2), or the fragile X or Angelman’s syndrome
(in 8), and because of death or emigration in the
cases of 5028 children, whose data were censored.
For children who received MMR vaccine, there were
1,647,504 person-years of follow-up, and for children
who did not receive the vaccine, there were 482,360
person-years of follow-up.

Table 1 shows the distribution of the MMR cohort
according to vaccination status, sex, birth weight, ges-
rational age, socioeconomic status, mother’s educa-
tion, and age when autism was diagnosed. The mean
age at diagnosis was four years and three months for
autistic disorder and five years and three months for

other autistic-spectrum disorders. The mean age at the
time of the MMR vaccination was 17 months, and
98.5 percent of the vaccinated children were vaccinat-
ed before 3 years of age. The proportion of children
who were vaccinated was the same among boys and
girls (82.0 percent).

Table 2 shows the association between variables re-
lated to MMR vaccination and the risk of autism. We
calculated the relative risk with adjustment for age, cal-
endar period, sex, birth weight, gestational age, moth-
er’s education, and socioeconomic status, Overall,
there was no increase in the risk of autistic disorder
or other autistic-spectrum disorders among vaccinated

TABLE 1. CHARACTERISTICS OF THE 537,303 CHILDREN IN THE DANISH COHORT.

VACCINATED UNVACCINATED
CHILDREN CHILDREN
CHARACTERISTRC {N=440,655) {N=98,648} P Vawue*
number {percent}
Sex 0.55
Male 226,042 (51.3) 49,680 (51.4)
Female 214,613 (48.7) 46,968 (48.6)
Birth weight <0.001
2499 g 21,633 (4.9) 5,064 (5.3}
2500-2999 g 53,874 (12.2) 12,062 (12.5)
3000-3499 2 135,630 (30.8) 29,262 (30.3)
3500-3999 ¢ 135,285 (30.7) 29,148 (30.2)
24000 g 66,358 (15.1) 14,563 (15.1)
Dara missing. 27,905 (6.3) 6,454 (6.7}
Gestational age <0.061
=36 wk 19,029 (4.3) 3,129 (3.2)
37-41 wk 272,345 (61.8) 40,609 (42.0)
242 wk 27,349 (6.2) 3,986 (4.1)
Data missing} 121,932 (27.7) 48,924 (50.6)
Socioeconomic statust <0.001
Manager (very high) 41,367 (9.4) 9940 (10.3)
Wage earner (high) 85,772 (19.5) 16,187 {16.7)
Wage carner (medium) 70,906 (16.1) 13,753 (14.2)
‘Wage earner (Jow) 116,503 (26.4) 26,699 (27.6)
‘Wage carner {(minimal) 57,408 (13.0) 10,996 (11.4)
Unemployed 67,841 (15.4) 18,519 (19.2)
Dara missing 858 {0.2) 554 {0.6)
Mother’s education <0.00)
Postgraduate education 26,118 (5.9) 5,886 (6.1)
College 67,776 (15.4) 14,599 (15.1)
Vocational training 178,553 (40.5) 34,006 (35.2)
Secondary school 42,667 (9.7) 10,164 (10.5)
Primary school 114,768 (26.0) 28,680 (29.7)
Dara missing 10,773 (2.4) 3,343 (3.8)
Age at diagnosis of autistic disorder 0.87
<2yr 48 (0.01) 9{0.01)
3-5yr 187 (0.04) 31-(0.03)
26 yr 34 (0.01) 7(0.01)
Age at diagnosis of another 6.19
autistic-spectrum disorder
<2yr 32 (0.01) 3 (0.003)
3-5yr 202 (0.05) 7 (0.04)
26 yr 118 (0.03) 0 (0.03)

*P values are based on the chi-square test of statistical independence.

1Data were availabie from the Danish Medical Birth Registry only until December 31, 1996,

$The employment status of the head of the houschold was used to indicate socioeconomic status.
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TasLe 2. ADJUSTED RELATIVE RISK OF AUTISTIC DISORDER AND OF OTHER AUTISTIC-SPECTRUM
DiSORDERS 1N VACCINATED AND UNVACCINATED CHILDREN.*

OrHER AUTISTIC-SPECTAUM

VACCINATION PERSON-YEARST AuTisTic DISORDER DrsoroeRs.
ADJUSTED ADJUSTED
RELATIVE RISK RELATIVE RISK
NG, OF CASES {95% CI} NO. OF CASES {95% ClI)
Total 2,129 864 316 422
Vaccination
No 482,360 53 1.60 77 100
Yes 1,647,504 263 0.92 (0.68-1.24) 345 0.83 (0.65-1.07)
Age at vaccination
Not vaccinated 482,360 53 1.00 77 1.00
=14 mo 200,003 38 1.18 (0.78-1.80) 43 0.88 {8.60-1.28)
15-19 mo 1,320,753 195 0.86 (0.63-1.17) 270 0.83 {0.64-1.08)
20-24 mo 69,242 17 1.19 (0.69-2.07) 12 .62 (0.33-1.13)
25-35 mo 46,935 11 1.20(0.63-2.31) 15 1.09 (0.63-1.91)
=36 mo 16,572 2 0.56 (0.14-2.30) 5 0.64 {0.26-1.59)
Imterval since vaccination
Not vaccinated 482,360 53 1.00 77 1.00
<6 mo 212,805 3 0.39 (0.11-1.32) 8 1.18 (0.51-2.75)
6~11 mo 197,931 21 1.38 (0.76-2.51) 4 0.31(0.10-091)
12-17 mo 183,460 22 1.07 (0.59-1.95) 16 0.92 {047-1.80}
18~23 mo 168,045 31 0.86 (0.52~1.41) 16 047 (0.26-0.86)
2429 mo 154,290 42 0.99 (0.61-1.58) 32 0.77 {0.46-1.27)
30-35 mo 139,258 33 0.86 (0.54-1.38) 27 069 (0.43-1.11)
36-59 mo 406,320 90 0.99 (0.66~1.50) 158 1.08 (0.77-1.45)
=60 mo 185,396 21 0.67 (0.34-1.33) 84 0.75(0.51-1.09)
Date of vaccimation
Not vaccinated 482,360 53 K 77 1.00
1991-1992 248,646 31 1.00 (0.59-1.70) 61 0.75 (0.51~1.69)
19931994 659,152 81 0.73 (0.50-1.06) 146 0.74 {8.56-0.99)
1995-19%6 . 475990 96 0.91 (0.63-1.30) 116 1.13 {0.81-1.56)
19971999 263,716 55 1.35(0.84-2.17} 22 0.71 (0.40-1.24)

*The refative risk was adjusted for age, calendar period, sex, birth weight, gestational age, mother’s education, and
socioeconormic status of the family. The reference group was the group of children who were not vaccinated. The distri-
bution of cases of autistic disorder or other autistic-spectrum disorders according to vaccination status differs from that
in Table 1 because, in this analysis, children who were vaccinated after the disorder had been diagnosed were classified
according to their vaccination starus at the time of the diagnosis (i.c., as unvaccinated). CI denotes confidence interval.

TBecause of rounding, the numbers of person-years do not necessarily sum 1o the total shown.

children as compared with unvaccinated children (ad-
justed relative risk of autistic disorder, 0.92; 95 per-
cent confidence interval, 0.68 to 1.24; adjusted rel-
ative risk of other autistic-spectrum disorders, 0.83;
95 percent confidence interval, 0.65 1o 1.07). Further-
more, we found no association between the develop-
ment of autistic disorder and the age at vaccination
(P=0.23), the interval since vaccination (P=0.42),
or the calendar period at the time of vaccination
(P=0.06),

Adjustment for potential confounders with the ex-
ception of age resulted in similar estimates of risk.
Changing the start of follow-up for autistic disorder
and other autistic-spectrum disorders to the date of
birth or 16 months of age had little effect on the esti-
mates {data not shown). Furthermore, including chil-
dren with the fragile X syndrome, tuberous sclerosis,
congenital rubella, or Angelman’s syndrome in the
analysis did not change the estimates (data not shown).

1480 - N Engl ] Med, Vol. 347, No. 19 - November 7, 2002

DISCUSSION

This study provides three strong arguments against
a causal relation between MMR vaccination and au-
tism. First, the risk of autism was similar in vaccinated
and unvaccinated children, in both age-adjusted and
fully adjusted analyses. Second, there was no temporal
clustering of cases of autism at any time after immuni-
zation. Third, neither autistic disorder nor other au-
tistic-spectrum disorders were associated with MMR
vaccination. Furthermore, the results were derived
from a nationwide cohort study with nearly complete
follow-up data.

All previous studies of an association between au-
tism and MMR vaccination have been case series 11415
ecologic studies, 112 or cross-sectional studies, %13 and
the majority have not used optimal dara for risk assess-
ment. In a well-conducted, cross-sectional prevalence
study, Taylor and colleagues®® found that there was no
sharp increase in the prevalence of autism after the in-

© WWW.nEjm.org
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wroduction of the MMR vaccine. However, it could be
argued that a more gradual increase would be expect-
ed, since autism is characterized by an insidious onset
and a delay in diagnosis. A case-series study by Peltola
et al.1® also provides evidence against a causal con-
nection.

One of the main reasons for public concern has
been that the widespread use of the MMK vaccine in
some regions appeared to coincide with an increase
in the incidence of autism. However, this is not a ani-
form finding. In Denmark, the prevalence of autism
(according to the criteria of the Internarional Clas-
sification of Diseases, 8th Revision) was less than 2.0
cases per 10,000 children between the ages of five
and nine years in the 1980s and the beginning of the
1990s. Since then, the rates have increased in all age
groups except for children younger than two years of
age, and in 2000, the prevalence of autism (according
to the ICD-10 criteria) was higher than 10.0 cases per
10,000 children five to nine years of age (unpublished
data). Thus, the increase in autism both in Califor-
nia’ and in Denmark occurred well after the introduc-
tion of the MMR vaccine.

Our study was based on individual reports of vac-
cination and diagnoses of autism in a well-defined
geographic area. The exposure data were collected
prospectively, independently of parental recall and
before the diagnosis of autism, Furthermore, the di-
agnosis was recorded independently of the recording
of MMR vaccination. Thus, there was little possibility
of differential misclassification of exposure or outcome
measures. Furthermore, our analysis was based on
complete follow-up data.

We assume that the data on MMR vaccination are
almost complete, since general practitioners in Den-
mark are reimbursed only after reporting immuniza-
tion data to the National Board of Health, We had an
unvaccinated reference group with almost 500,000
person-years of follow-up, even though the study was
numerically imbalanced in favor of the vaccinated
group. The power of the study is reflected in the nar-
row 95 percent confidence intervals.

We had no information on the presence or absence
of a family history of autism, which could explain our
negative findings only if families with a history of au-
tism avoided MMR vaccination. If so, we would expect
to have found high relative risks at the beginning of
the study period, before the hypothetical link between
vaccination and autism was publicized. This was not
the case. We had no information on whether the chil-
dren with autism had regression, and thus we could
not perform a subgroup analysis. However, the fact
that the overall relative risk of autism or an autistic-
spectrum disorder was less than 1.0 does not support
the possibility of a subgroup of vulnerable children.

The Danish vaccination program recommends that

N Engl ] Med, Vol. 347, No. 19 - November 7, 2002

children receive the MMR vaccine at 15 months of age
and provides the vaccination free of charge. Among
the children in our cohort who were born in 1995, the
rate of MMR vaccination was lower than the rate of
vaccination with the first Haemophilus influenzae type
B vaccine (86.9 percent vs, 97.0 percent). However,
the rate of MMR vaccination in our study was similar
to that in the United States (87.6 percent in 1995) and
Belgium (83.0 percent in 1997).3132 Nevertheless, the
main concern is the comparability of vaccinated and
nonvaccinated children in relation to the end point
under study. In all analyses, when risk estimates were
caleulated, we controlled for possible confounders
(age, sex, calendar period, socioeconomic status,
mother’s education, gestational age, and birth weight).
Except for age, none of these possible confounders
changed the estimates. The confounding by age was
a function of the time available for follow-up, since
much of the follow-up for the unvaccinated group in-
volved young children, in whom autism is often un-
diagnosed.

We assessed the validity of the diagnosis of autistic
disorder in a subgroup of children and found it to be
high. This was to be expected, since only specialists
in child and adolescent psychiatry are authorized to
code the diagnosis of autism in the Danish Psychiatric
Central Register. All schools have access to health care
personnel as well as psychologists. Because of the com-
prehensive health care surveillance for children in Den-
mark, all severe cases of autism are likely to be di-
agnosed and reported to the registry at some point.
Reporting of the other autistic-spectrum disorders is
less complete than that for autistic disorder, and some
diagnoses are almost certainly missed. However, it is
unlikely that this misclassification would be associated
with vaccination status. It is very difficult to determine
the onset of antism, and many cases are probably due
to prenatal factors. Our records did not contain in-
formation on when the first autistic symptoms were
noted, and we could not adjust for a differential delay
in the diagnosis. Again, it is highly unlikely that a de-
layed diagnosis was associated with MMR vaccination
in this study.

There are few published data on the incidence of
autism, but the prevalence rates reported in the liter-
ature vary widely, from 1.2 cases per 10,000 {accord-
ing to the criteria of the third edition of the Diagnos-
tic and Statistical Manual of Mental Disorders) ro 30.8
per 10,000 (according to the ICD-10 criteria).?33 The
prevalence rates among eight-year-old children in our
cohort were 7.7 per 10,000 for autistic disorder and
22.2 per 10,000 for other autistic-spectrum disorders.
These rates are similar to the prevalence rates of 5.4
per 10,000 for autistic disorder and 16.3 per 10,000
for other antistic-spectrum disorders in a cohort of
325,347 French children (ICD-10 criteria), reported

- www.anejm.org - 1481
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by Fombonne et al.,3 and the rate of 11 per 10,000
for autistic disorder in a cohort of U.S. children {DSM-
IV criteria), reported by Croen and colleagues.® The
DSM-TV classification system used in the United States
and the ICD-10 classification system used in many Ea-
ropean countries are almost identical with regard to
the classification of autistic disorder.?26 In our validity
substudy, we found that 93 percent of cases diagnosed
according to the ICD-10 criteria met the DSM-IV op-
crational criteria for the diagnosis of autistic disorder.

Supported by grants from the Danish National Research Foundarion; the
National Vaccine Program Office and National Immunization Program, Cen-
ters for Disease Contrel and Prevention; and the National Alliance for Au-
dism Research.

We are indebred to Susanne Toft and Meta Jorgensen for the ab-
straction and review of medical vecords and to Carherine Rice and
Nancy Dornberg for assistance with the validity substudy.
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“The risk of autism was
similar in vaccinated
and unvaccinated
childven.”
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Autism and Measles, Mumps, and Rubella Vaccination

The measles, mumps, and rubella (MMR) vaccine contains a live, at-
tenuated measles virus, and there have been clatms that the vaccine
is a cause of autism in young children. This study included all children
born in Denmark from 1991 through 1998. Using national-registry
data on autistic disorders, the investigators found no association be-
tween MMR vaccination and a subsequent diagnosis of autism (rel-
ative risk, 0.92; 95 percent confidence interval, 0.68 to 1.24) or a re-
lated disorder (relative risk, 0.83; 95 percent confidence interval, 0.65
to 1.07).

This national cohort study, which included 537,303 children, obviat-
ed the problems of selection bias and misclassification bias. The re-
sults provide strong evidence that MMR vaccination is not a cause
of autism.

see page 1477 (Perspective, page 1474)

Lipoprotein particle.

Copyright © 2002 Massachusetts Medical Society.

Effects of the Amount and Intensity of Exercise
on Lipoproteins

Regular exercise has well-established health benefits, some of which
are mediated through changes in plasma lipoproteins. This study in-
vestigated the relative importance of the amount and the intensity of
regular exercise in producing changes in plasma lipoproteins. The
amount of exercise per week proved to have a greater effect on lipo-
proteins than did the intensity of exercise.

The important public health message is that exercise equivalent to
jogging 17 to 18 miles per week at a moderate pace is sufficient to
produce clinically meaningful changes in plasma lipoproteins. A low-
er amount of equally intense exercise is not as beneficial.

see page 1483 (editorial, page 1522}
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Suspicions about the
Safety of Vaccines

accines represent one of the

most effective interventions

in medicine. They can pro-
tect whole populations from poten-
dally dangerous discases. Because
vaccines are usually given to healthy
people, especially children, any con-
cern about the safety of vaccines
has to be taken very seriously. Even
with close scrutiny, the overall safe-
ty record of vaccines is extraordi-
narily good.

Despite this safety record, for a
surprising number of vaccines,
there have been widely publicized
but unsubstantiated claims of ad-
verse effects (see Table). When sus-
picions about a vaccine begin to
-spread, there may be dangerous
consequences for the public healch,
Such is currently the case with the
live attenuated measles virus in the
vaccine against ‘measles, mumps,
and rubella (MMR), which some
people erroneously believe is a cause
of autism.

Vaccines can cause serious ad-
verse reactions. Documented exam-
ples include paralytic disease from
the live polio vaccine and intestin-
al obstruction from the rotavirus
vaccine. When these problems oc-
curred, they were recognized and
addressed. Because of fears of bio-
terrorism and smallpox, it is possi-
ble that vaccinia vaccination may re-
sume. The live-virus vaccinia vaccine
causes many adverse reactions, in-
cluding rare but severe, or even fa-
tal, infectious complications,

Concern about autism and the
measles component of the MMR
vaccine began with the awareness
that encephalitis is a rare but dev-
astating complication of measles.
Some survivors of measles have im-

1474 - N Engl] Med, Vol. 347, No. 19

Examples of U

b iated Claims Made about Some Vaccines.

VACCINE

UNSUBSTANTIATED ADVERSE EFFECTS

Measles vaccine

Diphtheria-pertussis~tetanus
vaccine

Haemophilus influenzae type b

nactivated polio vaccine

Hepatitis B vaccine
Anthrax vaccine
Lyme disease vaccine

“Hot lots” {some batches
of any vaccine}

Multiple vaccinations

Autism and refated developmental
disorders

Sudden infant death syndrome;
epilepsy
Diabetes mellitus

Paralytic poliomyelitis;
simian virus 40 infection

Multiple sclerosis
Fatigue; Guif War syndrome
Chronic inflammatory arthritis

Muttiple systemic problems

Undefined harmful immunologic
effects from vaccine interactions

mune-mediated postinfectious en-
cephalomyelitis with seizures and
mental retardation. The hypothesis
about the measles vaccine and au-
tism also rests in part on some
widely publicized research involving
a small number of young children
with chronic gastrointestinal symp-
toms and behavioral abnormalities.
The researchers speculated on a
causal relation among MMR vac-
cination, abnormalities in lymphoid
tissue, and developmental disorders
such as autism. Together, these find-
ings have led some to conchade that
the measles virus in the MMR vac-
cine is a cause of autism in children.

When a child has autism, the par-
ents begin to potice problems dur-
ing the second and third years of
life. Sometimes, there is severe re-
gression - in language and social
skills in young children who initial-
Iy seemed to be developing quite
normally. Since the' MMR vaccine
is given at the beginning of the sec-
ond year of life, there is a temporal
association between vaccination and
the recognition of autism. The sit-
uation is further complicated be-
cause the frequency of autism ap-
pears to have increased by at least
a factor of five during the past 20

+ November 7, 2002 - www.nejm.org

years. This increase is probably the
result of better reporting and wider
use of this diagnosis to describe
children with unexplained cognitive
and behavioral disorders. However,
fears only grow when there appears
to be an increase in the prevalence
of a severe and unexplained discase
in children,

A report in this issue’of the Jour-
nal (pages 1477-1482) provides an
objective analysisiof the rates of au-
tism in relation to MMR-vaccina-
tion status in a well-definied popu-
lation of more than half 2 million
children in Denmark; about one
fifth of whom had not received the
MMR vaccine. This careful and con-
vincing study shows that there is no
association - between autism and
MMR vaccination.: Other studies
have also found no such association.

Unfortunately, objective data are
not likely to put an'end tothe con-
troversy. Strongly held beliefs are
difficult to change. We live in an era
in which the public does not have
a high degree of trust in the vaccine
manufacturers, the government, or
the medical establishment. Con-
sumers have become highly serisi-
tive about safety, and their confi-
dence has not been bolstered . by
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Cysteinyl Leukotriene Receptor and Aspirin Sensitivity

Patients who are hypersensitive to aspirin have asthma, rhinosinusitis,
and nasal polyposis. These findings have been attributed in part to the
action of the cysteinyl leukotrienes at one of their receptors. Although
aspirin can initiate the reaction, it can also be an effective treatment,
since long-term exposure to aspirin leads to a desensitized state. In this
study, the authors show that patients with aspirin-sensitive rhinosi-
nusitis have enhanced expression of the cysteinyl leukotriene receptor
CysLT, on inflammatory cells in nasal-biopsy specimens and that de-
sensitization with aspirin is associated with decreased expression of this
receptor on these cells.

Although these data elucidate another key piete in the puzzle of as-
pirin sensitivity, the story is not complete. The links between aspirin-
regulated expression of the CysLT, receptor on inflammatory ceils and
the clinical manifestations of aspirin sensitivity are still speculative.

see page 1493 (editorial, page 1524}

recent recalls of approved drugs or
by controversics stich as that over
mercury-containing preservatives in
vaccines {thimerosal, which has now
been removed). The large number
of approved vaccines and the laws
that require vaccination for school
entry only ‘increase the tension.
Some anti-vaccine groups have re-
ceived wide publicity, and they uy
to convince worried parents that
avoiding vaccination . is “playing it
safe.” Internet sites: ave filled with
accusations about damage from the
MMR vaccine and. other vaccines.
Some parents tell moving stories
about their children who showed
the first signs of autism in the
months after vaccination. Such ex-
periences have already led to con-
gressional hearings. But however
painful these stories may be, anec-
dotes are not proof. The association
of autism with MMR vaccination
appears to be only a predictable
coincidence, since nearly 90 per-
cent of children in this country re-

ceive the MMR vaccine at about
15 months of age.
Unsubstantiated accusations that

forget that in this country before
the development of the measles vac-
cine, thousands of children had se-

a vaccine causes harm can have se-
rious consequences. Some. people
begin to avoid vaccination, increas-
ing the number at risk, particularly
in communitics where anti-vaccine
activists are most successful, Once
a-vaccine has been tied repeatedly
to even an utisupported claim of an
adverse effect, costly legal action
usually follows, even if the vaccine
is eventually proved to be safe. The
companies that produce vaccines
come to associate vaccines with ad-
verse ‘economic effects for them-
selves, with little profit and huge
liabiliry. Effective vaccines may be
withdrawn from the market. It be-
comes harder to run vaccination
programs, including those in devel-
oping countries where the needs are
greatest.

Those arguing against vaccination
forget how bad the illnesses and
their complications can be. They

vere illness from measles, sometimes
resulting in permanent disability. In
1960, 400 children died from mea-
sles. But the biggest tragedy is that
outside of the developed countries,
more than a million children still die
from this disease each year. Those
deaths are preventable by a measles
vaccine that is cost ¢ffective and
safe. Children everywhere deserve
the protection that carefully devel-
oped, carefully monitored vaccines
can provide against so much disease.

Epwarp W, Campion, MD.

N Engl'] Med, Vol. 347, No. 19 - November 7, 2002 + www.nejm.org + 1475
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Brief Report: Vasculopathy Due to Varicella~Zoster
Virus

Several months after having zoster on the sacrum, a 71-year-old man
had a transient ischemic attack with occlusion of the right anterior
cerebral artery. Six months after having zoster in the ophthalmic dis-
tribution, a 76-year-old woman had sudden loss of vision in the left
eye. In both cases, the acute vascular events were caused by the var-
icella—zoster virus, and in both, the deficits resolved after intravenous
treatment with acyclovir.

see page 1500

“An estimated
19.2 million adults
in the United States

bave stage 1, 2, 3, or 4

kidney disease.”

Clinical Practice: Nondiabetic Kidney Discase

A 66-year-old man without diabetes has worsening hypertension. He
has a serum creatinine level of 1.8 mg per deciliter (159 pmol per -
ter), proteinuria (2+), and a fasting serum low-density lipoprotein cho-
lesterol level of 140 mg per deciliter (3.6 mmol per liter). He smokes
half a pack of cigarettes per day. Ultrasonography reveals small, sym-
metric kidneys without hydronephrosis or cysts. How should this
patient be evaluated and treated to slow the progression of kidney
disease?

This article reviews the classification of nondiabetic kidney disease
and approaches to slowing disease progression.

see page 1505

Chromosomes in current population
with hemochromatosis mutation

0%

o e
A3 HFE

" 5%

(amer: 3 S L—

HFE

Genomic Medicine: Genomic Medicine — A Primer

This review article launches our series on genomic medicine. It pro-
vides definitions of terms commonly used in genetics, delineates the
distinction between genetics and genomics, and supplies examples of
the ways in which genetic information can be used in the day-to-day
care of patients. The mechanisms leading to the availability of more

than 100,000 proteins from only approximately 30,000 genes are de-

1476 - N Eng!J Med, Vol. 347, No. 19

scribed. The various common types of mutations are identified and
defined, and modes of inheritance — from simple mendelian to com-
plex to mitochondrial — are detailed.

see page 1512 {editorial, page 1526)

« November 7, 2002 + www.nejm.org
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“The visk of antism was
similar in vaccinated
and unvaccinated
childven.”

Autism and Measles, Mumps, and Rubella Vaccination

The measles, mumps, and rubella (MMR) vaccine contains a live, at-
tenuated measles virus, and there have been claims that the vaccine
is a cause of autism in young children. This study included all children
born in Denmark from 1991 through 1998. Using national-registry
data on autistic disorders, the investigators found no association be-
tween MMR vaccination and a subsequent diagnosis of autism (rel-
ative risk, 0.92; 95 percent confidence interval, 0.68 to 1.24) or a re-
lated disorder (relative risk, 0.83; 95 percent confidence interval, 0.65
to 1.07).

This national cohort study, which included 537,303 children, obviat-
ed the problems of selection bias and misclassification bias, The re-
sults provide strong evidence that MMR vaccination is not a cause
of autism.

see page 1477 (Perspective, page 1474)

Lipoprotein particle.

Copyright © 2002 Massachusetss Medical Sociery,

Effects of the Amount and Intensity of Exercise
on Lipoproteins

Regular exercise has well-established health benefits, some of which
are mediated through changes in plasma lipoproteins. This study in-
vestigated the relative importance of the amount and the intensity of
regular exercise in producing changes in plasma lipoproteins. The
amount of exercise per week proved to have a greater effect on lipo-
proteins than did the intensity of exercise.

The important public heaith message is that exercise equivalent to
jogging 17 to 18 miles per week at a moderate pace is sufficient to
produce clinically meaningful changes in plasma lipoproteins. A low-
er amount of equally intense exercise is not as beneficial,

see page 1483 (editorial, page 1522}
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Suspicions about the
Safety of Vaccines

accines represent one of the

most effective interventions

in medicine. They can pro-
tect whole populations from poten-
dally dangerous diseases. Because
vaccines are usually given to healthy
people, especially children, any con-
cern about the safety of vaccines
has to be taken very seriously. Even
with close scrutiny, the overall safe-
ty record of vaccines is extraordi-
narily good.

Despite this safety record, for a
surprising number of vaccines,
there have been widely publicized
but unsubstantiated claims of ad-
verse effects (see Table), When sus-
picions about a vaccine begin to
spread, there may be dangerous
consequences for the public health.
Such is currently the case with the
tive attenuated measles virus in the
vaccine against measles, mumps,
and rubella (MMR), which some
people erroncously believe is a cause
of autism.

Vaccines can cause serious ad-
verse reactions. Documented exam-
ples include paralytic disease from
the live polio vaccine and intestin-
al obstruction from the rotavirus
vaccine. When these problems oc-
curred, they were recognized and
addressed. Because of fears of bio-
terrorism and smallpox, it is possi-
ble that vaccinia vaccination may re-
sume, The live-virus vaccinia vaceine
causes many adverse reactions, in-
cluding rare but severe, or even fa-
tal, infectious complications.

Concern about autism and the
measles component of the MMR
vaccine began with the awareness
that encephalitis is a rare but dev-
astating complication of measles.
Some survivors of measles have im-

1474 -
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Exarnples of Unsubstantiated Claims Made about Some Vaccines.

VACCINE

UNSUBSTANTIATED AUVERSE EFFECTS

Measles vaccine

Dishth
vaccine

ta—per is x

Haemophilus influenzae type b >’

Inactivated polio vaccine

Hepatitis B vaccine
Anthrax vaccine
Lyme disease vaceine

“Hot lots” {some batches
of any vaceine)

Multiple vaccinations

Autism and related developmental
disorders

Sudden infant death syndrome;
epilepsy

Diabetes mellitus

Paralytic poliomyelitis;
simian virus 40 infection

Multiple sclerosis
Fatigue; Gulf War syndrome
Chronic inflammatory arthritis

Muitiple systemic problems

Undefined harmful immunologic
effects from vaccine interactions

mune-mediated postinfectious en-
cephalomyelitis with seizures and
mental retardation. The hypothesis
about the measles vaccine and au-
tsm also rests in part on some
widely publicized research involving
a small number of young children
with chronic gastrointestinal symp-
toms and behavioral abnormalities.
The researchers speculated on a
causal refation among MMR vac-
cination, abnormalities in lymphoid
tissue, and developmental disorders
such as autism. Together, these find-
ings have led some to conclude that
the measles virus in the MMR vac-
cine is a cause of autism in children.

When a child has autism, the par-
ents begin to notice problems dur-
ing the second and third years of
life. Sometimes, there is severe re-
gression in language and social
skills in young children who initial-
ly seemed to be developing quite
normally. Since the MMR vaccine
is given at the beginning of the sec-
ond year of life, there is a temporal
association between vaccination and
the recognition of autism. The sit-
uation is further complicated be-
cause the frequency of autism ap-
pears to have increased by at least
a factor of five during the past 20

November 7, 2002 - wwwonejm.org

years. This increase is probably the
result of better reporting and wider
use of this diagnosis to describe
children with unexplained cognitive
and behavioral disorders. However,
fears only grow when there appears
to be an increase in the prevalence
of a severe and unexplained disease
in children.

A report in this issue of the Jour-
nal {pages 1477--1482) provides an
objective analysis of the rates of au-
tism in relation to MMR-vaccina-
tion status in a well-defined popu-
fation of more than half a million
children in Denmark, about one
fifth of whom had not recetved the
MMR vaccine. This careful and con-
vincing study shows that there is no
association between autism and
MMR vaccination. Other studies
have also found no such association.

Unfortunately, objective data are
not likely to put an end to the con-
troversy. Strongly held beliefs are
difficult to change. We live in an era
in which the public does not have
a high degree of trust in the vaccine
manufacrurers, the government, or
the medical establishment. Con-
sumers have become highly sensi-
tive about safety, and their confi-
dence has not been bolstered by
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Percentage of CD45 + Leukocytes
Exprossing the CysLT, Receptor

Cysteinyl Leukotriene Receptor and Aspirin Sensitivity

Patients who are hypersensitive to aspirin have asthma, rhinosinusitis,
and nasal polyposis. These findings have been attributed in part to the
action of the cysteinyl leukotrienes at one of their receptors. Although
aspirin can initiate the reaction, it can also be an effective treatment,
since long-term exposure to aspirin leads to a desensitized state. In this
study, the authors show that patients with aspirin-sensitive rhinosi-
nusitis have enhanced expression of the cysteinyl leukotriene receptor
CysLT, on inflammatory cells in nasal-biopsy specimens and that de-
sensitization with aspirin is associated with decreased expression of this
receptor on these cells.

Although these data elucidate another key piece in the puzzle of as-
pirin sensitivity, the story is not complete. The links between aspirin-
regulated expression of the CysLT, receptor on inflammatory cells and
the clinical manifestations of aspirin sensitivity are still speculative.

see page 1493 {editorial, page 1524)

recent recalls of approved drugs or
by controversies such as that over
mercury-containing preservatives in
vaccines (thimerosal, which has now
been removed). The large number
of approved vaccines and the laws
that require vaccination for school
entry only increase the tension.
Some anti-vaccine groups have re-
ceived wide publicity, and they wy
to convince worried parents that
avolding vaccination is “playing it
safe” Internet sites are filled with
accusations about damage from the
MMR vaccine and other vaccines.
Some parents tell moving stories
about their children who showed
the first signs of autism in the
months atter vaccination. Such ex-
periences have already led o con-
gressional hearings. But however
painful these stories may be, anec-
dotes are not proof. The association
of autism with MMR vaccination
appears to be only a predictable
coincidence, since nearly 90 per-
cent of children in this country re-

ceive the MMR vaccine ar about
15 months of age.

Unsubstantiated accusations that
a vaccine causes harm can have se-
rious consequences. Some people
begin to avoid vaccination, increas-
ing the number at risk, particularly
in communities where anti-vaccine
activists are most successful. Once
a vaccine has been tied repeatedly
to even an unsupported claim of an
adverse effect, costly legal action
usually follows, even if the vaccine
is eventually proved to be safe. The
companies that produce vaccines
come to associate vaccines with ad-
verse economic effects for them-
selves, with little profit and huge
Lability. Effective vaccines may be
withdrawn from the market. It be-
comes harder to run vaccination
programs, including those in devel-
oping countries where the needs are
greatest.

Those arguing against vaccination
forget how bad the illnesses and
their complications can be. They

N EnglJ Med, Vol. 347, No. 19 - November 7, 2002 - www.nejmorg *

forget that in this country before
the development of the measles vac-
cine, thousands of children had se-
vere illness from measles, sometimes
resulting in permanent disability. In
1960, 400 children died from mea-
stes, But the biggest tragedy is that
ourside of the developed countries,
more than a million children still die
from this disease each year. Those
deaths are preventable by a measles
vaccine thar is cost effective and
safe. Children everywhere deserve
the protection that carefully devel-
oped, carefully monitored vaccines
can provide against so much disease.

EpwaARD W. Campion, M.D.

1475
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The New England Journal of Medicine

Brief Report: Vasculopathy Due to Varicella~Zoster
Virus

Several months after having zoster on the sacrum, a 71-year-old man
had a transient ischemic attack with occlusion of the right anterior
cerebral artery. Six months after having zoster in the ophthalmic dis-
tribution, a 76-year-old woman had sudden loss of vision in the left
eye. In both cases, the acute vascular events were caused by the var-
icella—zoster virus, and in both¥the deficits resolved after intravenous
treatment with acyclovir.

see page 1500

“An estimated
19.2 million adults
in the United States

have stage 1, 2, 3, or 4
kidney disense.”

Clinical Practice: Nondiabetic Kidney Disease

A G6-year-old man without diabetes has worsening hypertension. He
has a serum creatinine level of 1.8 mg per deciliter (159 pumol per li-
ter}, proteinuria (2+4), and a fasting serum low-density lipoprotein cho-
lesterol level of 140 mg per deciliter (3.6 mmol per liter). He smokes
half a pack of cigarettes per day. Ultrasonography reveals small, sym-
metric kidneys without hydronephrosis or cysts. How should this
patient be evaluated and treated to slow the progression of kidney
disease?

This article reviews the classification of nondiabetic kidney disease
and approaches to slowing disease progression.

see page 1505

Chromosomes in current popuiation

with hemochromatosis mutation
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1476 -« N Engl} Med. Vol. 347, No. 19 -

Genomic Medicine: Genomic Medicine — A Primer

This review article launches our series on genomic medicine. It pro-
vides definitions of terms commonly used in genetics, delineates the
distinction between genetics and genomics, and supplies examples of
the ways in which genetic information can be used in the day-to-day
care of patients. The mechanisms leading to the availability of more
than 100,000 proteins from only approximately 30,000 genes are de-
scribed. The various common types of mutations are identified and
defined, and modes of inheritance — from simple mendelian to com-
plex to mitochondrial — are detailed.

see page 1512 (editorial, page 1526)

Novermnber 7, 2002 - www.nejm.org
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Conaress of the United States

Houge of Representatives
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November 21, 2002

‘Washington, D.C. 20500

Dear Mr. President:

TOMLANIOS, CAUFORNI

PAYL E. KANIGRSK], PENSSYLYANIA

PATSY 7. hank, HAWAG

GASOLYN B, MALONEY, NEW YORK

ELEANDR MOLMES NORTON,
DISTRICY OF COLUME

ELLAN £, CUNMINGS, MARYLAND

DERNIS J KUCINICYS, DHIO

FOD B BLAGOJEVICH, LLKOIS

JANICE ©. SCHAKOWSKY, LUNOIS
Win, LACY CLAY, MSSQURI

DIANE £, WATSON, CALIFORNIA
STEFHEN £ LYNCH, MASSACHUSETTS

BERNARD SANDERS, VERMONT,
INDEPENDENT

1 am writing to urge you to host a White House conference on autism to galvanize a
national effort to determine why autism has reached epidemic proportions in this country.

Fifteen years ago, one in 10,000 children in the United States was autistic. Today,
estimates place that number at one in 250. A recent study funded by the State of California-
determined that the number of autistic children in California has tripled, and that the increase
could not be attributed to better diagnoses or more accurate testing.

This explosive growth in autism has had devastating consequences for families and
communities all across the country. Families of autistic children face great emotional and
financial hardships as they seck to care for their children. Local school districts have been

overwhelmed financially and logistically as they attempt to educate these children with so many
special needs. As a nation, we must develop solutions to help families and communities cope
with these challenges.

We must also try to determine what is causing this outbreak and how it can be stopped.
One possible explanation is the mercury preservative that was used for years in pediatric
vaccines. It is troubling that at the same time that autism was skyrocketing, additional vaccines
were being added to the routine vaccination schedule, increasing the cumulative amount of
mercury to which young children were exposed. The Institute of Medicine called this theory
unproven, but “biclogically plausible,” and called for much more research. Other factors may
also be behind this increase, and it is entirely possible that a combination of factors in the
environment may be at work.
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The President
November 21, 2002
Page 2

At a White House conference, you could bring together the best minds from across the
country to chart a course of scientific research to uncover the underlying causes of this epidemic
Right now such research is not being aggressively pursued. You could also bring together
parents of autistic children and leaders in the fields of education and social services to begin to
address the difficult challenges they face.

Mr. President, you are in a unique position to provide the leadership that is necessary to
organize a national effort to resolve these problems. Members of the House and Senate would,
without a doubt, work with you to mobilize whatever resources are necessary to mount such an
effort. 1urge you to host a White House conference on autism.

Thank you very much for your leadership, and for your consideration of this request.

Dan Burton
Chairman

cc:  The Honorable J. Dennis Hastert
Speaker of the House

The Honorable Trent Lot
Majority Leader-Elect
United States Senate
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December 4, 2002

The Honorable John Asheroft
Attorney General

‘United States Department of Justice
Washington, D.C. 20530

Dear Mr. Attorney General:

1 am writing with regard to the Omnibus Autism Proceeding taking place within the
Vaccine Injury Compensation Program (the VICP). Two weeks ago, Justice Department
attorneys filed a motion for a “protective order,” asking that all evidence in this proceeding be
kept under seal. This motion was ill-considered, and should be withdrawn. Justice for families
with autistic children demands that all evidence that might relate to their child’s condition be
available, regardless of the forum, Government attorneys have failed to present any compelling
justification for curtailing this right. The following additional peints also argue strongly for
withdrawing this motion.

First, Justice Department lawyers misstated the extent to which this request in the

release of information submitted during the consideration of individual petitions, and that the
Government’s motion would simply extend this protection to the omnibus proceeding. However,
that argument is seriously flawed. The government’s proposal goes well beyond current law in a
number of ways. Current law states that information that is submitted may not be made public
“without the express written consent of the person who submitted the information.” The intent
of this provision was to protect the personal medical records of individuals. It was not intended
to keep relevant information about possible health risks collected by Federal agencies out of the
public realm. The protective order sought by the Justice Department goes well beyond the
simple “written consent” requirement. Al evidence submitted by the government would be
sealed, and it would remain sealed “indefinitely, without regard to the conclusion of the Omnibus
Autism Proceeding.” In addition, it would require that confidentiality agreements be signed by
all parties, and that copies of documents produced to petitioners’ counsel be returned or
destroyed upon the conclusion of the proceedings. There appears to be no justification for such
draconian measnres to keep secret whatever information Federal agencies might possess that has
a bearing on vaccine safety.
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The Honorable John Asheroft
Page2

Second, this “protective order” would place atiomeys representing families of autistic
children in an untenable ethical position. In some cases, families may reject the judgement
reached in the VICP and opt to file a lawsuit. If the family’s attorney is aware of information
developed in the VICP that would strengthen the family’s case in court, he would be constrained
from using it, denying the family effective representation. Furthermore, an attorney in this
awkward position may feel compelled to recommend to his clients that they accept a decision in
the VICP that he does not feel would be in their best interest, knowing that important evidence
may not be available for vse in a later lawsuit.

Finaily, this motion provides aimmunition to critics of government vaceine policy who
believe that Federal policymakers side too frequently with the interests of vaccine manufacturers.
‘It creates the appearance, fairly or unfairly, that this protective order is meant fo protect
pharmacentical companies at the expense of families with autistic children. We have an
epidemic on our hands, Fifleen years ago, one in 10,000 American children was autistic. Today,
the number is one in 250. This is not the time for legal jousting over arcane rules of evidence.
All of our efforts should be geared toward uncovering the causes of this epidemic, reversing this
trend, and giving as much information as possible to the public.

The interest of the Federal government should not be to protect any particnlar party in this
matter. The interest of the Federal government should be to find the truth and lay it out for all to
see. 1urge you to instruct the appropriate officials to withdraw this motion and allow this
proceeding to move forward unencumbered.

Thank you very much for your consideration.

" Sincerely,
%wﬁt —
Dan Burton
Chairman

cc:  The Honorable George Hastings
Special Master
Court of Federal Claims

The Honorable Henry Waxman
Ranking Minority Member
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Sent:  Tuesday, December 17, 2002 9:42 AM

Subject: FW:

Attached is one of the two articles Mr. Souder would like included in the record on last week's vaccination
hearing.

Thanks for your help.

----- Original Message-----
From:

Sent: None

Subject:

1. This is the statement Lilly will issue today at Mr. Burton's hearing. 1t gives you some background on the
issue.

2. We would like to see the following editorial

included in the hearing record.

WALL STREET JOURNAL,

REVIEW & OUTLOOK (Editorial)

The Truth About Thimerosal

968 words

5 December 2002

The Wall Street Journal

Alg

English

{Copyright {¢) 2002, Dow Jones & Company, Inc.)

Was it nefarious Dick Ammey? Dastardly Senator and Dr. Bill Frist? Or maybe a phantom pediatrician, hired by Eli Lilly
to haunt the halls of Congress? From the press coverage, you'd think there’s no greater question than who put the now-
famous thimerosal rider into the Homeland Security Bill.

Washington has been so busy playing political "Where's Waldo?" that no one has actually bothered to explain the merits.
We're happy to fill this void with the facts, especially because they show that protecting thimerosal from runaway legal
Hiability is the right thing to do as a matter of public health, Far from ducking behind Capitol pillars, Republicans should
be trumpeting their support.

The story of thimerosal begins in the 1930s, when it was introduced into vaccines to prevent infections from fungus and
bacteria. The preservative, an organic mercury compound, was so safe and uncontroversial that nobody even noticed it
for 60 years.

Then in 1997, as part of the FDA Modernization Act, Congress required the agency to do an inventory of mercury in all
of its licensed dmgs and vaccines. By 1999, researchers realized that kids were getting more shots these days, and that
the thimerosal combined from all the vaccinations could, theoretically, slightly exceed an EPA mercury guideline. The

12/17/02
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findings were manna to the small but vocal anti-vaccination lobby that has spent years falsely claiming vaccines cause
everything from multiple sclerosis to cancer. They soon claimed that thimerosal caused autism.

In refrospect, the researchers we've talked o agree it was the EPA standard that was the problem. The agency had based
its number on a study of pregnant women whose ingestion of significant and sustained amounts of methy! mercury had
led to children who later scored slightly lower on neurological and cognitive tests (nothing near antism). The EPA
estimated the lowest possible amount a mother could have ingested to be associated with a disorder and then, to be
n((liﬁ;xlously safe, divided that by 10. The agency's standard is below that of even the hyper-cautious Food and Drug
Administration.

There's little evidence vaccines exceed even that extremely low level. Just last week a University of Rochester study
published in Lancet locked at 61 infants -- 40 receiving vaccines containing thimerosal, and 21 receiving thimerosal-free
vaccines. Most children had blood mercury levels of 1 or 2 nanograms per milliliter; the highest level, found in one child,
was 4.11 ng/mi.

By comparison, the EPA standard is 5.9 ng/ml. The study also found that children excrete ethyl mercury more quickly
than expected, so that it doesn't build up from one vaccination to the next. "A mom who eats a tuna fish sandwich
probably passes along more mercury during breast-feeding than a kid gets in a vaccination," says Michael Pichichero, the
study's lead investigator.

Most important, no scientific study has ever found a link between vaccines and autism, despite years of detailed research
into the safety of vaccines. Even the World Health Organization continues to endorse the use of the preservative.

Sadly, the real losers of this wild goose chase are parents of autistic children, who've seen anti-vaccinators use their cause
to divert time and away from | research into the disorder.

U.S. public health agencies knew most of this in 1999. But they worried that ann-vaccme groups would use the FDA
information to scare parents away from immunizations. So they hastily rec d that turer Ty
remove the preservative -- a huge mistake.

“We took it out precipitously, which made it look like thimerosal is harmful -- when there is no evidence it is. I think we
hurt the public trust,” said Paunl Offit, who sits on the Advisory Committee on Immunization Practices and is chief of
infectious diseases at the Children's Hospital of Philadelphia.

The recommendation brought unwarranted fear, vaccine shortages, and . . . tort lawyers. Usually, parents of the rare child
injured by a vaccine must go through the Vaccine Injury Compensation Program before they can sue in regular courts.
Set up by Congress in 1986 after lawsuits all but bankrupted vaccine makers, VICP ensures that victims get compensated
quickly for genuine wrongs.

But the tort lawyers hate that VICP cuts out their giant fees, and they saw an opening in thimerosal. They've exploited
every loophole to keep frivolous thimerosal cases out of VICP, and have instead filed hundreds of lawsuits against
vaceine makers and Eli Lilly (which stopped making thimerosal 10 years ago). The four vaccine makers left are today
stuck devoting their funds not to research into new, life-saving vaccines, but to paying legal bills.

1

These, readers, are the facts behind the 1 rider that is supposed to be so dal All the legislation does is
require that parents first go through VICP, as with any vaccine claim. They can sue later in other courts, if they choose
{and assuming a statute of limitations problem is fixed). The vaccine court is much better positioned than other courts to
decide on the merits of thimerosal cases. And it has the added social benefit of protecting vaccine research and
production at a time when we need both to defend against bioterror.

None of this makes trial lawyers rich, though, and so they asked Senate Democrats, led by Joe Licberman, to strip the
rider away. They lost, but they did such a good media job that new Majority Leader Trent Lott has prorrused
meodifications to protect nervous Republicans who clearly haven't bothered to understand the issue.

We suggest they talk to Dr. Frist, who could supply a nerve transplant. If Republicans can't explain to parents that
thimerosal is about supplying safe vaccines to their children, they don't deserve the majority.

3. The following documents were supplied by J. Craig Burton, Health Policy Advisor, Senator Bilf Frist, M.D.
(202-224-7138). Sen. Frist's press release and the ACCV statement, are also documents that we would like in
the hearing record,

12/17/02
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{ If you are unable to open up this wpd document, I've included the text version of Senator Frist's
press release below.)

Advisory Commission On Childhood Vaccines Urges Passage Of Comprehensive Vaccine Bill
Letter Supports Frist's Efforts to Balance Vaccine Program, Reduce Shortages

Monday, December 9, 2002
Press Release Of Senator Bill Frist, M.D.

WASHINGTON, D.C. - U.S. Senator Bill Frist (R-TN) today hailed the Advisory Commission on
Childhood Vaccines' (ACCV) support of vaccine provisions included in the Homeland Security
bill. A letter to Health and Human Services (HHS) Secretary Tommy Thompson from ACCV
included support for the vaccine provisions in the homeland security bill and urged immediate
action on Frist's comprehensive legislative vaccine package. ACCV is a nonpartisan panel made up
of health professionals, lawyers and individuals that advise Secretary Thompson on improving the
Vaccine Injury Compensation Program.

*"Much focus has been placed on the vaccine provisions in the Homeland Security bill, which are
only part of a larger, more comprehensive legislative package aimed at restoring balance to the
vaccine prograny,” said Frist. "Vaccine shortages threaten our children and the health of our nation,
yet unnecessary litigation continues to destabilize our vaccine supply by causing fewer vaccines to
be developed and produced. Today's nonpartisan expert recommendations highlight the importance
of the provisions we have already passed and the critical need to press forward and make remaining
changes to stabilize our nation's vaccine supply. This legislation is critical to protecting our
children and nation, and I'm pleased to receive ACCV's support.”

Frist's "Improved Vaccine Affordability and Availability Act" would improve the existing Vaccine
Injury Compensation Program by providing additional compensation and protections for those who
experience rare, but serious, side effects from vaccines and by stabilizing the vaccine supply and
production market. Just one of the pending lawsuits in the United States seeks $30 billion in
damages, while the total global value of the vaccine market is only $5 billion.

A Government Accounting Office (GAO) report released in September identified liability concerns
and costs as one of several factors leading to vaccine shortages, and the need to improve our
vaccine stockpiles to cushion future shortages. The report , "Childhood Vaccines: Ensuring an
Adequate Supply Poses Continuing Challenges," also noted that the potential for reoccurrences of
shortages exists.

Frist is the ranking member of the Public Health Subcommittee. He cosponsored the legislation
with Senators Kay Bailey Hutchison (R-TX), Zell Miller (D-GA), Jim Bunning (R-KY) and Jim
Jeffords (I-VT) in March of this year.

Please give me a call if you need further clarification or have any questions.

Call me on my cell phone if I don’t answer at the office. (301)-685-7091

Thanks,

Suzanne

12/17/02
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Suzanne K. Simala
Senior Federal Relations Associate

Eli Lilty and Company
Government Relations

558 Twelfth Street, NW, Suite 650
Washington, DC 20004

ph 202-434-1029

fax 202-393-7960

sks@lilly.com

12/17/02
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MAY-T-1958 @8:48A FROM:WEDEWER 319 364 eeaT TO: 18BUB2TEEASS3RA38135 P11

FROM: DR Rev, LD Wedewsr, DD, NA, CNA, and United States Autism Ambassador
190D K Street SW, Cedar Rapids, lowa 52404
319-364-2687

AutismAwakening@aol.com

www. Autism Awakenting com

FACSIMILE TRANSMYITTAL SHEET

TO: FROM:
Congresswonan Dan Bodon DR Rev. LD Wedewsr, DD, NA, CNA, US Avtism
Ambassador
COMPANY: DATE:
US Congress 12/09/2002
FAX NUMBER: TOTAL NO.: 22
202-225-0016
PHONE NUMBER: FAX NUMBER: 319-364-2687:
RE: TESTIMONY HEARING TITLE: YOUR REFERENCE NUMBER:
"VACCINES AND THE AUTISM EPIDEMIC:
REVIEWING THE FEDERAL

GOVERNMENT'S TRACK RECORD AND
CHARTING A COURSE FOR THE FUTURE."

XURGENT {JFOR REVIEW UPLEASE COMMENT XPLEASE REPLY DIPLEASE RECYCLE

DEAR CONGRESSWOMAN DAN BURTON,
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lwmmmwmmmmwﬂmwmmbwwﬁxdnwﬂmEmgvemyh:kofmnh&cehxtnlmwnuk!
wy 2 for you Congressman Burton that has pichures
E childn with sution whx d d th Whﬂmh@mﬁmhhﬂg&%ummd&wﬂmmmm
the right you will find a Eeik tiled Autism Slent Voice Qui. C Burtoos daughter also cexy be placed in this quiltas
you will see. Thanks apain for cvexything and canot wit to hesr the autooene of the hetring,
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TO: 1BPRBRTEERS532438135 P2

MAY-7-1958 ©8:41A FROM:WEDEWER 319 364 2687

Pleasc contert. srie with any questions sk 319-431-8993  319-354-2687 (FAR,/Phone) or Emeik: USAntismAmbasedi@isolcom

We really appreciate the work that all of the Autism Ambassadors have done end would like to sez
this proclamation signed in their bonor. Thanks sgain for your help in this matter.

Peacefislly,
LD Wedewer

1900 K Strect SW

Cedsr Rapids, lows 52404-3620
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MAY-7-1998 0B:41A FROM:WEDEWER 319 364 2687 TO: 18PRBR7ERES532438135 F:3

LD WEDEWER, US AUTISM AMBASSADOR

TESTIMONY FOR DECEMBER 10, 2002
GOVERMENT REFORM HEARING TITLED

"Vaccines and the Autism Epidemic:
Reviewing the Federal Government's Track Record
and Charting a Course for the Future.”

Congressman, Christopher Shays, Congressman Dave Weldon,
Congressman Dan Burton the Honorable Chairman, and distinguished committee
members,

Thank you for allowing me to enter my testimony into congressional record. First let me
begin by saying thank-you for everything that Congressman Dan Burton and this
committee has done to help those with autism and their families. I would like to disclose
that T am not anti-vaccine but want to ensure safe vaccines and policies. T want to alert the
Chairman and committee that my testimony was sent over-night on Friday to
Congressman Dan Burton's Office. It will arrive Monday by 12:00 in a white box with
writing all over it. It contains a book and CD set.

The Contents of this opening statement, the contents of this notebook, and CD is my
testimony and the many individual's testimonies, and research into Autism and vaccines
comparison, causes and effects. These individuals worked many sleepless nights and
worked very hard to make sure the information gathered we believed to be accurate. It is
our belief that once you see the names you will know how creditable the material is.

The title of the Book and CD requested to also be entered into testimony is: Vaccine
Summary Comparison Reports and Charts©: Autism, Alzheimer’s, Aluminum, Mercury,
Arsenic, Copper, Lead, Thallium, Iron, and Formaldehyde.

In older studies we found that it was once believed that aluminum was not so toxic. In our
studies we found that this is not guite the case. In our studies and chart we show how
aluminum mirrors mercury and more then ten folds the effect of mercury, We will
explain many other metals and how they compare. I want you to understand that with
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aluminum mirroring mercury if we take mercury out, would not the aluminum still do the
same thing? This is what we wanted to find out and why we began this research and
studies. I will refer you to this chart in the Book and CD: Summary Comparison of
Characteristics of Autism, Aluminum, & Mercury Poisoning®© In this chart we illustrate
what we found in common between the three, they go across the chart for, Autism,
Mercury, and ALUMINUM. SO for instance one cause's brain damage, they all across
the charts were found to have the same problem.

We also found this of Arsenic and Iron in separate charts in the book. You can look
across the chart with autism almost line for line. This is scary folks that in essence now
means that Thimerosai, Aluminum, Arsenic, and Autism all mirror. I wish I could say
that it stopped there but when Jan Brohart worked on Alzheimer's in collaboration with
our team we found that autism also mirrored Alzheimer's. I personally have been working
on Iron theories on Iron for a few years about the same year Kathy Blanco began hers.
Our surveys were much the same so we have shared information on these findings and I
must say that Iron also plays a large role in autism.

In our findings with this we also noted that we were running into Alzheimer's and many
other mirror type illnesses which we explain in these reports.

With the help of all the individuals involved in these studies we were able to also find
over 25 illnesses that also seem to mirror many to all of the same effects from aluminum
and mercury.

We also found more conflicts of interest you will also find those in the book and CD.

These issues listed above and in the outlines book and CD you will see why this
information was so critical to get to you before the hearing as the team and I, may not be
able to attend the hearing, but would like to submit the information requested and this
opening leiter as testimony in the December 10, 2002 Autism Hearing.

¢ Y

We felt compelled due to the nature of our findings to hurry and put this together for the
Honorable Dan Burton as well as write two new petitions (one has 119 signatures since
Late Friday) and resolutions. We have only begun to receive response to these petitions.

Autism and Aluminum Exposure From Vaccines©

Many studies have been done on Autism and Thimersol (AKA Mercury) cause and
effect. In many of these research papers, abstracts, and especially noted by Boyd Haley is
aluminum is toxic when mixed with mercury. In this paper I will explain this connection.
I will show that individuals with autism show to much alumi in their system and
show different amounts that we know are going into their bodies and show amounts, I
will explain what the experts say and quote research that I have studied. These are my
opinions and reflect my research into this area, allowing you the reader to make more
informed decisions.

In my opinion after researching the connection of autism, aluminum, and
aluminum/mercury combined theories, I have concluded that aluminum should be
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removed from all vaccines. Thimersol has been removed from some vaccines, only
reduced in others, and some still remain such as flu. Aluminum EDF Suspected -
cardiovascular or blood toxicant, neurotoxicant, respiratory toxicant. More hazardous
than most chemicals in 2 out of 6 ranking systems. On at least 2 federal regulatory lists.
Aluminum phosphate - aluminum salt which is corrosive to tissues. Regarded to be
harmless at one time, Aluminum is now related to serious bone and brain disorders. A
high intake of aluminum affects the absorption and use of calcium, phosphorus,
magnesium, selenium and fluoride. It might also lead to the development of bone
deterioration. Aluminum is just as dangerous as Mercury and when combined may
intensify symptoms.. Aluminum poisoning shows many of the same symptoms as
Mercury poisoning, Autism, and many other illness detailed below.

Vaccine Aluminum Exposure from Birth- 2 years

Name/ Shotsto24moold Xmg/ Lowest MG Of Al by 24 mo/ Highest MG of AL

by 24 mo
Heb B 4X ASmg
DTaP 5X 33mg
Hib 4X .225mg - 225. 0 mg
Prneumococcal 5X .125mg
HepA 1X 45mg
Total Aluminum exposure amount 10.565 mg
Not Added
Varicella 2X
MMR 2X
Polio 4X

1.80 mg
5X 85mg 425 mg
900.00 mg
625 mg
280 mg
909.475 mg

This amount of aluminum is given in one day and by APA and CDC standards multiple
shots are given in one day increasing exposure total in the one given day,.

Aluminum National Secondary Drinking Water Regulation:

National Secondary Drinking Water Regulations (NSDWRs or secondary standards) are
non-enforceable guidelines regulating contaminants that may cause cosmetic effects
(such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in
drinking water. EPA recommends secondary standards to water systems but does oot
require systems to comply. However, states may choose to adopt them as enforceable

standards. http;//www.epa.gov/safewater/mcl html

Contaminant Secondary Standard
Aluminum  0.05t0 0.2 mg/L

Inorganic Chemicals MCLG1

(mg/L)2
MCL or TT1
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Potential Health Effects from Ingestion of Water  Sources of Contaminant in Drinking
Water
Mercury (inorganic) 0.002 0.002 Kidney damage Erosion of natural deposits;

discharge from refineries and factories; runoff from landfiils and croplands
http//www.epa.gov/safewater/mel. htmi

If an estimated 2 L (liters) is being consumed daily by adults, a corresponding 0.08 mg to
0.224 mg of aluminum is taken in per day. When broken down into 2 years increments it
would represent the below chart. Figures were extracted from 7.0 HUMAN
EXPOSURE http://ntp-

server niehs. nih. gov/htdocs/Chem_Background/ExecSumm/aluminuny/Aluminum(7).htm

Amount of Time 2 Liters daily Aluminum intake Total 2 years
(2 Years) 730 days 1 0.08 mg 584 mg
(2 Years) 730 days 1 0224 mg 81.76 mg

EPA recommends that the concentration of aluminum in drinking water not exceed 0.2
parts of aluminum per million parts of water (0.2 ppm) because of aesthetic effects, such
as taste and odor problems. Agency for Toxic Substances and Disease Registry
(ATSDR). 1999

Conclusion:

Vaccine Exposure to aluminum per any given shot far exceeds the Nation Secondary
Drinking Water Level of Safety even at the lowest MG of AL. In My Opinion and many
experts Aluminum should be removed from all vaccines due to toxic safety levels.

Aluminum: A fourth toxic metal (is also an additive to promote antibody response)
aluminum hydroxide (allows the vaccine to stay in the body longer, stimulating the
immune system for long periods, which places a strain on the immune system. Adjuvants
- such as aluminum hydroxide or aluminum phosphate, are added to increase the ability
of the vaccine to trigger, enhance, or prolong an immune response. Aluminum gels (or
salts of aluminum) have been added to a wide range of vaccines since its discovery in
1926,

Alzheimer's and Aluminum: For years, researchers have puzzled over the surprisingly
high levels of aluminum that turn up in the shriveled brains of Alzheimer's disease
victims. While a growing number of investigators say that aluminum may play a central
role in causing the disease that afflicts mostly elderly people. The latest evidence of a link
emerged when Australian scientists reported that aluminum used to purify water
accumulated in the brains of laboratory rats. The Australian study focused new interest on
the issue at a time when Ottawa's environmental health directorate is preparing to propose
Canada's first national guidelines for aluminum levels in drinking water. The Australian
study was important, said the directorate's chief: DR BARRY THOMAS
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Quote: Boyd Haley: 2nd OPTION REGARDING VACCINES WITH MERCURY
PRESERVATIVES Boyd Haley: An aluminum compound was also found in many of the
vaccines. Aluminum at doses of 10 micromolar will kill all these same necessary
enzymes, plus do neurological damage. How much aluminum is in a vaccine? 17,500
micromolar. How can we expect our bodies, and those of babies, to survive a blast of
17,500 when 10 has already done more than enough damage. But, the worst is yet to
come. The combination of mercury plus aluminum is far worse than the sum of the two
toxicities added together. Many of the manufacturers have agreed to stop using
thimerosal, but not until they sell the millions of vaccine doses they currently have in
stock. Aluminum will have to wait for another flurry of neurological problems before it
will be removed from vaccines.

Include in this the toxic effects of high levels of aluminum and formaldehyde contained
in some vaccines, and the synergist toxicity could be increased to unknown levels.
Further, it is very well known that infants do not produce significant levels of bile or have
adult renal capacity for several months after birth. Bilary transport is the major
biochemical route by which mercury is removed from the body, and infants cannot do
this very well. They also do not possess the renal (kidney) capacity to remove aluminum.
Additionally, mercury is a well-known inhibitor of kidney function

Further, combining thimerosal with the millimolar levels of aluminum cation plus
significant levels of formaldehyde, also found in these vaccines, would make the vaccine
mixture of even greater risk as a neurotoxic solution. The synergistic effects of mercury
toxicity in the presence of other heavy metalS (Pb, Cd, Zn) is well established in the
literature

Then, in November 1973, the company's legal division suggested adding the statement:
"Do not use when aluminum may come in contact with treated skin". Aluminum is a
compound added to many vaccines as a catalyst. But even with this warning, the
government committees did nothing. Haley said any good biochemist knows that
thimerosal and aluminum react dangerously when combined together

Boyd Haley states believes that the combination of thimerosal and aluminum in vaccines
with oral antibiotics could inhibit brain development, and could be dangerous to infants
in the amounts present in thimerosal-containing childhood vaccines.

For each committee member, hearing attendees, and for the general public Autism
Awakening has sponsored and developed a separate website that will be linked to their
main site on December 10, 2002 to alert the general public of our findings as well as put
it in the online Autism In Focus free newspaper, but would like to share the link with you
below. This link is also included in the book and CD. We feel some of the things in the
content of those pages and website will show connections many have not yet seen, some
you may be aware of.
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These findings have compelled us to continue our research into other heavy metals and
vaceine ingredients to find out what else we may find. We will link those findings also to
this site for your convenience.

VOS¥/Childscreen is polling all ACIP members on the following 4 questions and will
present the results of the survey to Dan Burton with a copy to Senator Tom Harkin in
order that his Government Reform Committee insures that the ACIP accepts the V50.3A
standard to delay vaccinating hyper IgE newboms who have a compromised immune
system.

The results of this survey will be tabulated with only the ACIP assigned

member numbers used in order to protect the identity of the responders to-

all persons except the survey and VOSI chairmen: Kathy Blanco Childscreen

chairman www.childscreen.org and Donald Meserlian, VOSI Chairman,
www,voicesofsafety.com . LD Wedewer, US Autism Ambassador
www.autismawakening.com , Congressman Dan Burton, http://www.house.gov/burtor/ ,
Sepator Tom Harkin, http//harkin senate.gov/

Ttis my belief not only as a professional but as a parent of a child with autism that
mercury or aluminum, let alone combined has more then a causal link to autism. To many
papers, studies, research, abstracts, and etc. have been written showing in many ways that
autism is linked to vaccine injuries. I would like to show you a few inserts from the
Simpsonwood Meeting which was a meeting of 51 individuals were put together by the
CDC to discuss behind closed doors the connections related to autism. These topics of
discussion included Aluminum and Thimerosal, showing more then a causal link.

To give you a little bit of background I want to first establish that the quotes you are
about to read are established in the Simpsonwood Meeting to be experts in their fields as
quoted by Walter Orenstein, M.D. CDC's director, National Immunization Program. He
states that He is Impressed with quality of expertise of the 51 Leading Most outstanding
Leaders in Multiple Fields.

Below are some of the TRANSCRIPT EXCERPTS quotes that were contained in this
shocking behind closed door meeting. During this meeting they were asked to keep
silence of this meeting and issues brought up, the next paragraph is extracted from the
Simpsonwood Meeting held in 2000.

Roger Bernier, Ph.D., CDC's associate director for science, pg. 113: "We have asked you
to keep this information confidential. We do have a plan for discussing these data at the
upcoming meeting of the Advisory Committee of Immunization Practices on June 21 and
June 22. At that time CDC plans to make a public release of this information, so I think
it would serve all of our interests best if we could continue to consider these data. The
ACIP work group will be considering also. If we could consider these data in a certain
protected environment. $o we are asking people who have a great job protecting this
information up until now, to continue to do that until the time of the ACIP meeting. Soto
basically consider this embargoed information. That would help all of us to use the
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machinery that we have in place for considering these data and for arriving at policy
recommendations.

Inside the Simpsomwood Report you will see that the also knew about the dangers of the
Aluminum Connections in vaccines. Please pay close attention to the parts in bold to see
these connections in the Simpsonwood Meeting. Before we begin you may want to know
who these quotes were from this way as you read through the quotes it will be easy for
you to refer back to who they where and their connections. Please remember that many of
these individuals make vaccine policy and more,

Excerpts from SImpsonwood:

Dr. Johnston, pg. 14-15 & 19-20: Thimerosal is in many vaccine because itis a
preservative and it lowers the rate of bacterial and fungal contamination that may occur
during the manufacturing process, packaging and the use of vaccines in the field. Itis
particularly a concern in multi-dose vials because of the issue of re-entry multiple times
in the vials, and it is also important in the manufacturing process for a number of vaccine
including inactivated influenza and some of the earlier DPT vaccine, and is a constituent
of all DPT vaccines, but not all DTAP vaccines.

There are three licensed preservative in the United States, Thimerosal, ethyl and phenol.
We won't talk about the other two today, but I thought I should mention them.
Thimerosal is the most active and it has been utilized in vaccines since the 1930's.
Thimerosal functions as an anti-microbial after it is cleaved into ethylmercury and
thiosalicylate, which is inactive. It is the ethylmercury which is bacterial at acidic PH
and fungistatic at neutral and alkaline PH. Tt has no activity against spore forming
organisms.

There is a very limited pharmacokinetic data concerning ethylmercury. There is very
limited data on its blood levels. There is no data on its excretion. It is recognized to both
cross placenta and the blood-brain barrier.

The data on its toxicity, ethylmercury, is sparse. It is primarily recognized as a cause of
hypersensitivity. Acutely, it can cause neurologic and renal toxicity, including death,
from overdose

Dr. Halsey made a very impassioned plea that we do carefully controlied studies to in fact
address the issues specifically, and that such studies be conducted
neurodevelopmentalists and environmental scientists employing specific endpoints of
their study

Finally I would like to mention one more issue. As you know, the National Vaccine
Program Office has sponsored two conferences on metals and vaccines. T have just
recounted a summary of the mercury, the Thimerosal I vaccines. We just recently had
another meeting that some of you were able to attend dealing with aluminum in vaccines.
T'would like to just say one or two words about that before I conclude.

We learned at that meeting a number of important things about aluminum, and I think
they also are important in our considerations today. First aluminum salts, and there a
number of different salts that are utilized, reduce the amount of antigen and the number
of injections required for primary immunization.
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Aluminum salts are important I the formulating process of vaccines, both in antigen
stabilization and absorption of endotoxin.

Aluminum salts bave a very wide margin of safety. Aluminum and mercury are often
simultaneously administered to infants, both at the same site and at different sites,
However, we also learned that there is absolutely no data, including animal data, about
the potential for synergy, additivity or antagonism, all of which can occur in binary metal
mixtures that relate and allow us to draw any conclusions from the simultaneous
exposure 10 these two salts in vaccines

Dr, Weil, pg. 24: One, up until this last discussion we have been talking about chronic
exposure. Ithink its clear to me anyway that we are talking about a problem that is
probably more related to bolus acute exposures, and we also need to know that the
migration problems and some of the other developmental problems in the central nervous
system go on for quite a period after birth. But from all of the other studies of toxic
substances, the earlier you work with the central nervous system, the more likely you are
to run into a sensitive period for one of these effects, so that moving from one month or
one day of birth to six months of birth changes enormously the potential for toxicity.
There are just a host of neurodevelopmental data that would suggest that weve got a
serious problem. The earlier we go, the more serious the problem.

The second point T could make is that in relationship to aluminum, being a nephrologist
for a long time, the potential for aluminum and central nervous system toxicity was
established by dialysis data. To think there isnt some possible problem here is unreal.

Dr. Egan, pg. 77: "Could you do this calculation for aluminam?”

Dr. Verstraeten, pg. 77: "I did it for aluminum Actually the results were almost identical
to ethylmercury because the amount of aluminum goes along almost exactly with the
mercury one.”

Dr. Johnson, pg. 198: "This association leads me to favor a recommendation that infants
up to two years old not be immunized with Thimerosal containing vaccines if suitable
alternative preparations are available. I do not believe the diagnoses justifies
comp ion in the Vaccine Comp ion Program at this point. Ideal with causality,
it seems pretty clear to me that the data are not sufficient one way or the other. My gut
feeling? It worries me enough. Forgive this personal comment, but I got called out a
eight o'clock for an emergency call and my daughter-in-law delivered a son by C-section.
Our first male in the line of the next generation, and I do not want that grandson to get a
Thimerosal containing vaccine until we know better what is going on. It will probably
take a long time. In the meantime, and I know there are probably implications for this
internationally, but in the meantime I think I want that grandson to only be given
Thimerosal-free vaccines.”

Dr. Weil, pg. 207: "The number of dose related relationships are linear and statistically
significant. You can play with this all you want. They are linear. They are statistically
significant. The positive relationships are those that one might expect from the Faroe
Islands studies. They are also related to those data we do have on experimental animal
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data and similar to the neurodevelopmental tox data on other substances, so that I think
you can't accept that this is out of the ordinary. It isn't out of the ordinary.”

Dr. Weil, pg. 208: "The rise in the frequency of neurobehavioral disorders whether it is
ascertainment or real, is not too bad. It is much too graphic. We don't see that kind of
genetic change in 30 years."

Dr. Brent, pg. 229: "The medical/legal findings in this study, causal or not, are
horrendous and therefore, it is important that the suggested epidemiological,
pharmokinetic, and animal studies be performed. If an allegation was made that a child's
neurobehavioral findings were caused by Thimerosal containing vaccines, you could
readily find junk scientist who would support the claim with "a reasonable degree of
certainty”. But you will not find a scientist with any integrity who would say the reverse
with the data that is available. And that is true. So we are in a bad position from the
standpoint of defending any lawsuits if they were initiated and I am concerned.”

Dr. Meyers, pg. 231: "Can I go back to the core issue about the research? My own
concern, and a couple of you said it, there is an association between vaccines and
outcome that worries both parents and pediatricians. We dont really know what that
outcome is, but it is one that worries us and there is an association with vaccines. We
keep jumping back to Thimerosal, but a number of us are concerned that Thimerosal may
be less likely than some of the potential associations that have been made. Some of the
potential associations are number of injections, number of antigens, other additives. We
mentioned aluminum and I mentioned yesterday aluminum and mercury. Antipyretics
and analgesics are better utilized when vaccines are given. And then every body
mentioned all of the ones that we can't think about in this quick time period that are a part
of this association, and yet all of the questions I hear we are asking have to do with
Thimerosal. My concern is we need to ask the questions about the other potential
associations, because we are going to the Thimerosal-free vaccine. If many of us don't
think that this is a plausible association because of the levels and so on, then we are
missing looking for the association that may be the important one."

Dr. Caserta, pg. 234: "One of the things I learned at the Aluminum Conference in Puerto
Rico that was tied into the metal lines in biology and medicine that T never reaily
understood before, is the interactive effect of different metals when they are together in
the same organism. It is not the same as when they are alone, and I think it would be
foolish for us not to include aluminum as part of our thinking with this."

Dr. Clements, pg 247- 249 "My mandate as I sit here in this group is to make sure at the
end of the day the 100,000,000 are immunized with DTP, Hepatitis B and if possible Hib,
this year, next year and for many years to come, and that will have to be with Thimerosal
containing vaccines unless a miracle occurs and an alternative is found quickly and is
tried and found to be safe.”

Dr. Bernier, pg. 256: "As difficult as science is, there are two other equally tricky,
complex challenges. The policy crafting has to take into consideration some very diverse
and complex issues. There is another group that will deal with that, and then we have the
communication and how we handle this, which I think I am no expert at, but seems
equally daunting to me as the scientific and the policy issue "
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"I don't think we can set a rule here because some people have gotten these documents.
For example, some of the manufacturers were privileged to recetve this information. It
has been important for them to share it within the company with the experts there, so they
can review it. Some of you may have questions. You may have given a copy, but I think
if we will all just consider this embargoed information, if I can use that term, and very
highly protected information, 1 think that was the best 1 can offer.”

To see 262 pages of the Simpsomwood Meeting go online to:
http://autismawakeninginia bizland.com/auti dalumi vacci posurecomparisio
nstudy/index htmil

In Conclusion while we begin to chart a new course for the future, we need to ensure that
the aluminum connection is researched fully from the new findings in the report
requested to be entered into testimony. We further request that the aluminum/mercury
combined cause and effects as well as safety reports and measures of responsible
standards of best practices of vaccine policy, vaccine standards, testing, and funding. We
need to ensure the public that when they go to bed at night they know their children and
loved ones will be safe from all harm including those in vaccines. Below are a few
suggestions that we believe that should be a part of charting our future,

To ensure public safety we need to remove mandatoriums of potentially deadly,
vaccination of largely uninformed and non-consenting school children, new parents,
college students, health workers, military personnel, and even newborn infants,

NOW WE THE PEOPLE REQUEST RESOLUTION SPONSORSHIP AND
MANDITORIUM TO:

1. Government and Manufactors responsibility, accountability,and mandatory full
disclosure under penility of law for non complience regarding, all CDC/NIH/AP A/reports
vaccine risks and injuries assoiciated with autism, Thimerisol, Aluminum, and other
vaccine additives and diseases that causes or caused potiencial harm. Uphold the Right to
a fair day in court, with legal and compensation funding provided to all vaccine injured
individuals within no more then 1-2 months from the time the judge has ruled. Without
penalty of court and hearing records being conceal.

2. 2003 SENATORIAL AUTISM HEARINGS

3. Philosophical Exemptions For vaccines In All States The right to refuse vaccinations
without persecution, threatened access to schools and workplaces, or loss of jobs. Which
allows children to be exempted from the immunization requirement if one parent or
guardian objects in writing to the Department of Public Health, physician, minister, or
school administrator because of philosophical beliefs (in addition to the already available
medical and religious exemptions). For written objections based on philosophical beliefs,
a notarized statement must be provided to the school administrator annuallyalong with a
Vaccination Exemption Card provided by the Department of Public Health in each city
and state.
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4, Legislation Protecting the Rights of Due Process, Hearing, or Sealing of any
information related to vaccine injured to ensure that the rights of all Americans are
upheld.

5. Mandatory prescreening for all infants before vaccination for immune system errors or
problems for at risk allowing or vaccine delays utilizing VOSI Standards, Child Screen
Team, and other set safe standards duration in between vaccines, and new vaccine
standards.

6. Requiring the removal and Immediate Recall of Aluminum or Thimersol containing
vaccines

7. Increased Reseach Funding for all vaccine connections. Grant made Available to all
researchers and Doctors in this field including but not limited to: Boyd Haley, Andrew
Wakefield, William Walsh, Vijendra Singh, Woody McGinnis, Child Screen Team, and
VOSL

8. limmediate Removal of sections 1714-1717 of the Homeland Security Bill

NOW We The People therefore respectfully petition you to initiate, expedite, and/or
support these investigations not only by the Congressional Government Reform but Also
by a committee to be initiated in 2003 Senatorial Autism Hearings, We would like
Senator Tom Harkin being of integrity, honor, fair justice, and overall humanitarian to
Chair the committee. We need to enact legislation to limit toxic vaccine additives,
research vaccine safety, research biological and chemical exposures of the American
people, ensure fair treatment, the population safety, and welfare.

Thank you for taking the time to listen to my testimony and the words of other concerned
individuals today and for entering our information into testimony. God Bless and keep up
the great work!!

‘Written By:

LD Wedewer, US Autism Ambassador,
Joyce Minor US Autism CO-Ambassador
And Autism Awakening

1900 K Street SW

Cedar Rapids, TA 52404-3620
319-364-2687 or 319-431-8993

EMAIL: USAutismAmbasadr@aol.com
www. AutismAwakening com

In Conjunction With:

US Autism Ambassadors, Autism Awakening, Autism Help For You, Child Screen
Team, VOSI, and more
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To see the rest of the testimony and additions not in the book or CD go to the Testimony
Website link below:

Testimony Website link:

http://autismawakeninginia bizland. com/autismandatuminumvaccineexposurecomparisio
nstudy/index.html

(NOTE: we will be making additions to this site as we find out more so make sure to
bookmark it on your computer.}

Vaccine Protection Act Resolution and Petition :

hitp./farww PetitionOnline. com/US VP AR/petition htmi

nstudv/id26 html

RESOLUTION CONCERNING REMOVAL OFALUMINUM ADDITIVE IN
VACCINES

http:/fwww. petitiononline com/mod_perl/signed.cei’NoMadVac
http:/autismawakeninginia. bizland com/sutismandaluminumyaccineexposurecomparisio

nstudy/id3 hemi
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LD Wedewer, US Autism Ambassador,
Joyce Minor US Autism CO-Ambassador
And Autism Awakening
1900 K Street SW
Cedar Rapids, IA 52404-3620
319-364-2687 or 319-431-8993
EMAIL: USAutismAmbasadr(@aol.com
www. AutismAwakening.com

Part of Written Testimony Submitted For December 10, 2002

Hearing Titled: Vaccines and the Autism Epidemic: Reviewing the Federal
s Track Record and Charting a Course for the Future
(NOTE: Rest will be mailed on CD ROM In word document
and can be found online at links below. Please see ch to the Resolution in Bold)
To: Congressman Dan Burton (IN-R)
2185 Rayburn HOB
Washington, DC 20515
202-225-2276

FAX: 202-225-0016

Copy To Senator Tom Harkin (IA-D)

Vaccine Protection Act Resolution

To: US Senate, US Congress, and General Public

Vaccine Protection Act Resolution

WHEREAS Autismis a ing disorder ing over 1.5 million individuals, Over 3 miltion
parents, and Over & million Grandparents. Many links to the vaccines have lead back to Autism
such as but not limited o, Thimerosal, Aluminum, MMR Theories, and

WHEREAS i developed to p t infectious di: , P , and
professionals have found strong new links, studies, and reports that show that the immune
system have in certain cases have been associated with Autism, Alzheimer's, several forms of

and other it There are additives, biological, and chemical agents, that currently
the FDA cannot, and does not, have enough studies that proves or adequately assures the safety
and efficacy of vaccines, and
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WHEREAS A growing body of scientific evidence now links & variety of reiatively new immune
system related disorders including AUTISM, Iron overload/mal-absorption, ASPERGERS,
PDD/NOS, several forms of malignant cancer, chronic fatigue immune dysfunction (CFIDS),
fibromyaigia, AIDS, Gulf War syndrome, multiple sclerosis (MS), some forms of rheurnatoid
anthritis, diabetes, sudden infant death (SIDS suspected), hay fever, food allergies(suspected)
Alzheimer's, Parkinson's (suspected), and other ailments, disorders, and diseases are related to
vaceines and/or vaccine induced injuries, and

WHEREAS Thimerosal or Aluminum alone is toxic and harmful in vaccines as an additive, when
combined these injuries can be more then doubled.

WHEREAS Despite official assurances to the contrary, investigations
Court Cases, and Government Reform Autism and Vaccine Hearings have shown proof o the
autism and vaccine connections via Thimerosal, Aluminum, and more, and

WHEREAS MEDICAL EXEMPTIONS may be hard to obtain, even if necessary. States pelmd a
medlcal exemption from vaccmanons when a medical doctor certifies that a particular vaccine is
co i for the individual, and

WHEREAS: The following states permrt a relcguous exemption many on the tenant of the church
not the tenant of the individual beiief: A Ar Colorado, Cor icut, Del , DC,
Flonda Georgia, Hawaii, ldaho mmms fowa, Kansas Kentucky, Maine, Maryland,

, Michigan, A N , New Hampshire, New Jersey,
New Mexico, New York, North Carotina, Ohio, Oregon, Pennsylvama Rhode island, South
Carulina, South Dakota, Tennessee, Texas, Utah, Vermont, Virginia, Washington, Wisconsin,
Wyoming, and

WHEREAS PHILOSOPHICAL EXEMPTION may be even harder to obtain. The following states
permit a philosophical exemption: Arizona, California, Colorado, idaho, indiana, Loms:ana Maine,
Michigan, Minnesota, Nebraska, North Dakota, Ohio, Ok Utah, \ y It
Wisconsin, and

WHEREAS Area’s of mi ption lies in the g public ding the "religious exemption”
clause. Parents are misled and are forced into submitting a letter from their place of worship
stating that the church disag with the vaccination of children and/or adults, and

WHEREAS The assumption by some that the "rehgxous beliefs” of an individual must be dictated
by the policy of the tenant of the church is p ly wrong but ¢ y in use across the United
States in over 25 states Webster's D(mcnary wil not uphold this belief, but since this is a legal

ion, a legal dicti y should be o« Black's Law Dictionary pravides these
deﬁnrﬁons and

WHEREAS Black's Law Dictionary Definitions for RELIGION: "Man's relation to Divinity, to
reverence, worship, obed and submission to d and precepts of supematural or
superior beings. In its broadest sense includes all forms of belief in the existence of superior
beings exercising power over human beings by volition, imposing rules of conduct, with future
rewards and punishments, Bond uniting man to God, and a virtue whose purpose is to render
God wotsmp due him as source of sl being and principle of all government of things." (Nikulnikoff
, efc., of Russian Orthodox Greek Catholic Church, 142 Misc. 894, 255 N.Y.S.
653 ,663), and

WHEREAS Black’s Law Dictionary Definitions For RELIGIOUS FREEDOM: "Within Constitution
embraces not only the right to worship God according to the dictates of one's conscience, but
also the right to do, or forbear to do, any act, for conscience sake, the doing or forbearing of
which is not inimical to the peace, good order, and morals of society.” (Bamette v. West Virginia
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State Board of Education, D.C.W.Va, 47 F. Supp. 251, 253,254; Jones v. City of Moultrie, 186
Ga. 526,27 S.E. 2d 39), and

WHEREAS THE UNITED STATES CONSTITUTION The Constitution of the United States of
America supports God's law, and any compulsory vaccination program is in violation thereof. it
would violate the Declaration of Independence, the U.S. Constitution (Articie IV and the
Preamble), Articles Vi, IX and X of the Bill of Rights and Asticle XIV of the Amendments. U.S.
Constitution, Preamble: "We the people and secure the Blessings of Liberty to ourselves and our
Posterity” , and

WHEREAS U.S. Constitution, Article IV, Section 2: "The Citizens of each State shall be entitied to
alt Privileges and immunities of Citizens in the several States”, and

WHEREAS The Bili Of Rights, Article Vi: "In all criminal prosecutions, the accused shall enjoy the
right to a speedy and public tiial, by an impartial jury of the State and district wherein the crime
shall have been committed, which district shail have been previously ascertained by law, and to
be informed of the nature and cause of the ion; to be ¢t d with the wi

against him; to have compulsory process for obtaining witnesses in his favor, and to have the
assistance of Counsel for his defense.” (Therefore, in order for the state or federal governments
to vaccinate children against the parents' authority, they would have to charge the parent under
criminal laws and then try their case in court. The govemment cannot do that because it is a legal
fiction and it would not have jurisdiction.), and

WHEREAS The Bill Of Rights, Asticle IX: "The enumeration in the Constitution, of certain rights,
shall not be construed to deny or disparage others retained by the people.”, and

WHEREAS 8ill Of Rights, Aricle X: *The powers not delegated to the United States by the
Constitution, nor prohibited by it to the States, are reserved to the States respectively, or to the
people.”, and

WHEREAS Amendments, Article XIV, Section 1: "No state shall make or enforce any law which
shali abridge the privileges or immunities of citizens of the United States, nor shall any State

deprive any person of life, liberty or property without due process of law; nor deny to any person
within its jurisdiction the equal protection of the laws." GUARDIANSHIP OVER CHILDREN, and

WHEREAS The Declaration of indep 1ce begins: "When in the course of human events, and
1o assume among the powers of the earth, the separate and equal station to which the Laws of
Nature and of Nature's God entitles them,, and

THEREFORE, on the basis of citizens right to informed consent, we need to ensure each mother
before receiving vaccinations to any child should have {o go to an annual class so they can
exercise their right to educated informed decisions that will effect their child’s life, and

THEREBY R man i of p ially deadly, vaccination of largely uninformed and
non ing school chil , new parents, college students, heatth workers, military
personnel, and even newborn infants,

NOW WE THE PEOPLE REQUEST RESOLUTION SPONSORSHIP AND MANDITORIUM TO:

1. G and Manufact ponsibility, acc vility, and mandatory full disclosure
under penalty of law for non compliance regarding, all CDC/NIH/APA/reports vaccine risks and
injuries associated with autism, Thimerosal, Aluminum, and other vaccine additives and diseases
that causes or caused potential harm. Uphald the Right to a fair day in count, with legal and
compensation funding provided to alf vaccine injured individuals within no more then 1-2 months
from the time the judge has ruled. Without penally of court and hearing records being conceal.
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2. 2003 SENATORIAL AUTISM HEARINGS

3. Pmlosophlcal Exemptions For vaccines In All States The right to refuse vaccinations without

j access to schools and workplaces, or loss of jobs. Which allows children
to be exempted from the immunization requirement if one parent or guardian objects in writing to
the Department of Public Heaith, physician, minister, or school administrator because of
philosophical beliefs (in addition to the already available medicai and religious exemptions). For
written objections based on philosophical beliefs, a notarized statement must be provided to the
school administrator annually along with a Vaccination Exemption Card provided by the
Department of Public Health in each city and state.

4. Legisiation Protecting the Rights of Due Process, Hearing, or Seating of any information
related to vaccine injured to ensure that the rights of all Americans are upheld.

5. Mandatory prescreemng for all infants before vacci fori errors or
for at risk allowing or ine delays utifizing VOSI Standards, Chﬂd Screen Team, and
other set safe standard duration int vaceines, and new vaccine standards.

1

ing the I and diate Recall of Alumi or Thil [ ining

6. Regq
7. Increased Research Funding for all vaccine connections. Grant made Available to ali
researchers and Doctors in this field including but not limited to: Boyd Haley, Andrew Wakefield,
William Walsh, Vijendra Singh, Woody McGinnis, Child Screen Team, and VOSI.

8. immediate Removal of sections 1714-1717 of the Homeland Security Bill

NOW We The People therefore respectfully pelition you to initiate, expedite, and/or support these
investigations not only by the Congressional Government Reform but Also by a commiittee to be
initiated in 2003 Senatorial Autism Hearings, We wouid fike Senator Tom Harkin being of
integrity, honor, fair justice, and overall humanitarian to Chair the committee. We need to enact
legislation to limit toxic vaccine additives, research vaccine safety, and chemical exposures of the
American people, fairts the poputation safety, and welfare.

Written By:

LD wedewer, US Autism Ambassador,
Joyce Minor US Autism CO-Ambassador
And Autism Awakening

1800 K Street SW

Cedar Rapids, 1A 52404-3620
319-364-2687 or 319-431-8993

EMAIL: USAulismAmbasadr@aol.com
www.AutismAwakening.com

in Conjunction With:

US Autism Amb dors, Aut A ing, Autism Help For You, Child Screen Team, VOSI,
and more

SAMPLE LETTER:

DearSenator _______

1 urge you to support and CO-Sponsor the Vaccine Protection Act Resolution and Petition

| believe every patient has a right to their personal befief as long as they are not

breaking the law. That all individuals should be able to obtain various treatment options when
conventional methods fail or after adequately gaining information as to the risk/benefits of
traditionat and alternative treatments,
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Please protect our right to choose the best healthcare delivery system by passing this legislation.
if you have not done so already, Please cosponsor this important legisiation.

Senator, 1 believe that every citizen of this country has the right to a fair pursuit of justice when

ged. The drug panies are pting to take away many Americans rights to freedom of
choice, informed consent, and with the Vaccine amendments in the Homeland Security Bitl
moving forward quickly, we need to ensure that we do not take away the Constitution Rights of
the people. Let's put a stop to anti-child, pro-corporation, anti-justice, and corporate welfare
before that of the rights of our children, elderly, and general pubhc Thxmerosal is a mercury-
based preservative that may have damaged th of mirrors the same
effects and intensifies when combined together. These children and their families have the right
1o pursue this issue in court. | ask you, Senator, as a protector of our nation to choose to help our
most precious national security our children .

Signat

Name (Print or Type)
Address

Please emnail us a copy at:
USAutismAmbasadr@aol.com

Or Postal mail us copy at:
Autism Awakening

1900 K Street SW

Cedar Rapids, lowa 52404-3520

Send a copy to: Your US tors and US Congi

To locate which Representative/Senator Online:

http:/auti keninginia.biziand.com/ fcongressc i ion/
Or call Autism Awakening at (319) 364-2687.

" sincerely,

The Undersigned

To Sign This Resolution Petition 1 ted Online at link below:

USVPAR/petition.htm!

hitp:/feeww PetitionOnline. com/USVPAR/petition himi
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LD Wedewer, US Autism Ambassador,
Joyce Minor US Autism CO-Ambassador
And Autism Awakening
1900 K Street SW
Cedar Rapids, IA 52404-3620
319-364-2687 or 319-431-8993
EMAIL: USAutismAmbasadr@aol.com
www. AutismAwakening.com

Regarding Part of Written Testimony Submitted For December 10, 2002
Hearing Titled: Vaccines and the Ep Reviewing the Federal
s Track R d and Charting a Course for the Future
{NOTE: Rest will be mailed on CD ROM in word dotument
or can be found online at links befow)

REMOVAL OF ALUMINUM ADDITIVE IN VACCINES

RESOLUTION and PETITION
To: Congressman Dan Burton
2185 Raybum HOB
Washington, DC 20515
202-225-2276

FAX: 202-225-0016

To: U.S. Congress, U.S. Senate, General Public

WHEREAS: Thimerosal also known as Mercury was ordered to be d from mes b of side
effects in vaccines, increase of autism due to vaccine injury, Thimerosal toxicity, and safety factors; and
WHEREAS: Vaccines still contain Thi 1 in recloced and the Fla shot still remains the same.
Many doses of i ining Thi 1 still remain on many shelves, and

WHEREAS: One of the Leading toxicologist Boyd Haley states that any good biochemist knows
that Thi } and inum react d: y when combined together. In light of my research study
into the Summary Comparison of Ch istics of Autism, Alamy & Mercury Poisoning®© showing

that alumitum and mercury in autism has almost all similar effects, symptoms, causes and may mimic
other disorders such as but not limited to Alzheimer’s; and

WHEREAS: Stadies throughout the years show that Aluninum by itself has the same effect as Thimerosal
once injected into the human body as ilt d in the hed 'y chart; and




227

-7-1998 ©@8:58A FROM:WEDEWER 315 364 2687 TO: 188EB8E762E5532430135 P:al

WHEREAS: An Aluminum compound also foued in many of the vaccines. Almnmumaidns&soflo
micromolars will kill afl these samc 4 as Thi plus do i How
much alumad isina ine? 17,500 mi lars and some more. How can we expect our bodies, and
those of babies, to sarvive a blast of 17,500 when 10 has already done mote than enough damage? The
combination of mercury plus aluminum is far worse than the sum of the two toxicities added together. The
synergist toxicity could be increased to inknown levels; and

WHEREAS: Safety testing of many vaccines is lirited and the data are unavailable for independent
iny, so that mass i is equi to human i ion and subject to the Nuremberg

Code, which requires vohmtary informed consent; and

WHEREAS: Aluminum has been used in vaccines since around 1926-1930. In the past 5-10 years there has
‘been an upsurge increasing growth of autism, reental disorders, and other ilinesses; and

i

WEEREAS’Ihereaxemcmasmg bers of mandatory childhood ines, to which hildren are often
d without i d consent, including infa ion about ial adv side effects;

)

and

WHEREAS Parents who exercise their freedom to refuse one or more vaccines may be subjected to
g from dep ion of the right to enroll their child in school, to threats of removing the
chlid from paxemal custody and forcible vaccination; and

WHEREAS: The process of approving angd "recommending” vaccines is tainted with conflicts of interest;

BE IT THEREFORE RESOLVED: That £2 Wed US Autism Ambassad.

Jogee Winor. US A CO-réwbacaadon, Autism A ing, many parents, and professionals
has called fora ium on i of Alumi inall ines and request resolution sponsorship
from Congressmaan Dan Burton.

REMOVAL OF ALUMINUM ADDITIVE IN VACCINES RESOLUTION and PETITION Petition

hitp://'www.PetitionOnline. com/NoMadVac/petition html

For Hore Information Go Online To:

ig.bizland. ;i Bt

For New Caonflicts of Inferest Go Online To:

biziand. himt

Bieland, i i 140.ht
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PROPOSED RULES
DEPARTMENT OF HEALTH AND HUMAN SERVICES
CFR Part 333
{Docket Wo. 75N-0183}

Mercury—Containing Drug Products for Topical Antimicrobial Over-the-Counter
Human Use; Establishment of a Monograph

Tuesday, January 5, 1982

*436 AGENCY: Food and Drug Administrat‘(ion, HHS.
ACTION: Advance notice of proposed rulemaking.

SUMMARY: The Food and Drug Administration (FDA) is issuing an advance notice of a
proposed rulemaking that would classify over-the-counter (OTC) wercury~ containing
drug products for topical antimicrobial use as not generally recognized as safe
and effective and as being misbranded. This notice related to the development of
a monograph for topical antimicrobial drug products in general, which is part of
the ongoing review of OTC drug products conducted by FDA. This notice also reopens
the administrative record for OTC topical antimicrobial drug products to allow for
consideration of recommendations on mercury-containing drug products that have
been received from the Advisory Review Panel on OTC Miscellaneous External Drug
Products.

DATES: Written comments by April 5, 1982, and reply comments by May 5, 1382.

ADDRESS: Written comments to the Dockets Management Branch (formerly the Hearing
Clerk's Office) (HFA-305), Food and Drug Administration, Rm. 4-62, 5600 Fishers
Lane, Rockville, MD 20857.

FOR FURTHER INFORMATION CONTACT:

William E. Gilbertson, Bureau of Prugs (HFD-510}, Food and Drug Administration,
5600 Fishers Lane, Rockville, MD 20857, 301-443-4960.

SUPPLEMENTARY INFORMATION: In accordance with Part 330 (21 CFR Part 330}, FDA
received on Cctober 6, 1980 a report on OTC mercury-containing drug products for
topical antimicrobial use from the Advisory Review Panel on OTC Miscellaneous
External Drug Products. FDA regulations {21 CFR 330.10{a} (6)) provide that the

- agency issue in the Federal Register a proposed rule containing (1) the monograph
recommended by the Panel, which established conditions under which OTC

Copr. © West 2002 No Claim to Orig. U.S. Govt. Works
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mercury-containing drug products for topical antimicrobial use are generally
recognized as safe and effective and not misbranded; (2) a statement of the
conditions excluded from the monograph because the Panel determined that they

Page2

would result in the drugs' not being generally recognized as safe and effective or

would result in misbranding; (3) a statement of the conditions excluded from the

monograph because the Panel determined that the available data are insufficient to

classify these conditions under either {1) or (2) above: and (4) the conclusions
and recommendations of the Panel.

Because mercurial ingredients are marketed in OTC drug products for topical
antimicrobial use, FDA has determined that the Miscellaneous External Panel's

recommendations on OTC mercury-containing drug products should be included as part

of the proposed rulemaking for topical antimicrobial drug products. Development o
this rulemaking has been ongoing for some time.

k)

In the Federal Register of September 13, 1974 (39 FR 33103}, FDA issued an
advance notice of proposed rulemaking to establish the monograph for OTC topical
antimicrobial drug products. In the Federal Register of January 6, 1978 {43 FR
1210), FDA issued a tentative final monograph {notice of proposed rulemaking) for
OTC topical antimicrobial drug products. In the Federal Register of March 9, 197
{44 FR 13041} FDA reopened the administrative receord and announced its intent to

£

9

publish an updated {amended) tentative final monograph (amended notice of proposed

rulemaking)} for OTC topical antimicrobial drug products. FDA advises that it is
again reopening the administrative record for OTC topical antimicrobial drug
products in order to allow for the consideration of the Miscellaneous External
Panel's recommendations on mercury- containing drug products. An amended
tentative final monograph {amended notice of proposed rulemaking) will be
published in a future issue of the Federal Register. At that time, cormments
received on this advance notice of proposed rulemaking concerning
mercury-containing drug products will be addressed. Also, the proceeding to
develop a monograph for mercury-containing drug products will be merged with the
general proceeding to establish a monograph for OTC topical antimicrobial drug
products. Because the Panel has recommended that mercury-containing drug product:
be classified in Category II, no new sections to Part 333 are being included in
this advance notice of proposed rulemaking.

The unaltered conclusions and recommendations of the Panel relating to OTC
mercury-containing drug products for topical antimicrobial use are issued to
stimulate discussion, evaluation, and comment on the full sweep of the Panel's
deliberations. The statement has been prepared independently of FDA, and the
agency has not yet fully evaluated the Panel's recommendations. The Panel's
findings appear in this document to obtain public comment before the agency
reaches any decision on the Panel's recommendations. This document represents th
best scientific judgment of the Panel members, but does not necessarily reflect
the agency's position on any particular matter contained in it.

After reviewing all comments submitted in response to this document, FDA will
issue in the Federal Register an amended tentative fipal monograph for OTC topica
antimibrobial drug products, including mercury-containing drug products, as an
amended notice of proposed rulemaking. Under the OTC drug review procedures, the
agency's position and proposal are first stated in the tentative final monograph,
which has the status of a proposed rule. Final agency action occurs in the final
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monograph, which has the status of a final rule.

The agency's position on OTC topical antimicrobial drug products will be restated
when the amended tentative final monograph is published in the Federal Register as
an amended notice of proposed rulemaking. In that amended notice of proposed
rulemaking, the agency also will announce its initial determination whether the
proposed rule is a major rule under Executive Order 12291 and will consider the
requirements of the Regulatory Flexibility Act (5 U.8.C. 60l- 612). The present
notice is referred to as an advance notice of proposed rulemaking to reflect its
actual status and to clarify that the requirements of the Executive Order and the
Regulatory Flexibility Act will be considered in the amended notice of proposed
rulemaking. At that time FDA also will consider whether the proposed rule has a
significant impact on the human environment under 21 CFR Part (proposed in the
Federal Register of December 11, 1979:; 44 FR 71742).

'
The agency invites public comment redarding any impact that this rulemaking would
have on OTC mercury-containing drug products for topical antimicrobial use. Types
of impact may inciude, but are not limited to, the following: Increased costs due
to relabeling, repackaging, or *437 reformulating; removal of unsafe or
ineffective products form the OTC market; and testing necessary, if any, to
elevate Category III conditions to Category I. Comments regarding the impact of
this rulemaking on OTC mercury~ containing drug products for tepical antimicrobial
use should be accompanied by appropriate documentation. Comments will not be
accepted at this time on any portion of the OTC topical antimicrobial rulemaking
other than that relating to mercury-containing drug products.

In accordance with § 330.10{(a}(2), the Panel and FDA have held as confidential
all information concerning OTC mercury-centaining drug products for topical
antimicrobial use submitted for consideration by the Panel. All the submitted
information will be put on public display in the Dockets Management Branch, Food
and Drug Administration, after February 4, 1982, except to the extent that the
person submitting it demonstrates that it falls within the confidentiality
provisions of 18 U.5.C. 1905 or section 301(j) of the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. 331(j}). Requests for confidentiality should be submitted
te William E. Gilbertson, Bureau of Drugs (HFD-510} ({(address above).

FDA published in the Federal Register of September 29, 1981 (46 FR 47730} a final
rule revising the OTC procedural regulations to conform to the decision in Cutler
v. Kennedy, 475 F. Supp. 838 (D.D.C. 1979). The Court in Cutler held that the OTC
drug review regulations (21 CFR 330.10) were unlawful to the extent that they
authorized the marketing of Category III drugs after a final monograph has been
established. BAccordingly, this provision is now deleted from the regulations.

The regulations now provide that any testing necessary to resolve the safety or
effectiveness issues that formerly resulted in a Category III classification, and
submission to FDA of the results of that testing or any other data, must be done
during the OTC drug rulemaking process before the establishment of a final
monograph.

Although it was not required to do so under Cutler, FDA will no longer use the
terms "Category I," “"Category II,” and "Category III" at the fipal monograph stage
in favor of the terms "monograph conditions” (old Category I} and "nonmonograph
conditions” (old Categories II and II}. This document retains the concepts of
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Categories ¥, II, and III because that was the framework in which the Panel
conducted its evaluation of the data.

The agency advises that the conditions under which the drug products that are
subject to this monograph would be generally recognized as safe and effective and
not misbranded (monograph conditions} will be effective 6 months after the date of
publication of the final monograph in the Federal Register. On or after that date,
noe OTC drug products that are subject to the monograph and that contain
nonmonograph conditions, i.e., conditions which would cause the drug to be not
generally recognized as safe and effective or to be misbranded, may be initially
introduced or initially delivered for introduction into interstate commerce.
Further, any OTC drug products subjects to this monograph which are repackaged or
relabeled after the effective date of the monograph must be in compliance with the
monograph regardless of the date the product was initially introduced or initially
delivered for introduction into interstate commerce. Manufacturers are encouraged
to comply voluntarily with the monograph at the earliest possible data.

Statement of the Advisory Review Panel on OTC Miscellaneous External Drug Products
on Mercury-Containing Drug Products for Topical Antimicrobial Use.

A proposed review of the safety, effectiveness, and labeling of all OTC drugs by
independent advisory review panels was announced in the Federal Register of
January 5, 1972 (37 FR 85). The final regulations providing for this OTC drug
review under § 330.10 were published and made effective in the Federal Register of
May 11, 1972 (37 FR 9464). In accordance with these regulations, a request for
data and information on all active ingredients used in OTC miscellaneous external
drug products was issued in the Federal Register on November 16, 1373 (38 FR
31697). {In making their categorizations with respect to “active” and "inactive"
ingredients, the advisory review panels relied on their expertise and
understanding of these terms. FDA has defined “active ingredient” in its current
good manufacturing practice regulations (§ 210.3(b){(7), (21 CFR 210.3(b){7))} , as
"any component that is intended to furnish pharmacological activity or other
direct effect in the diagnosis, cure, mitigation, treatment, or prevention of
disease, or to affect the structure of any function of the body of man or other
animals. The term includes those components that may undergo chemical change in
the manufacture of the drug product and be present in the drug product in a
modified form intended to furnish the specified activity or effect.” An "inactive
ingredient” is defined in § 210.3(b}{8) as "any component other than an ‘'active
ingredient.' ") In the Federal Register of August 27, 1975 (40 FR 38179) a notice
supplemented the original notice with a detailed, but not necessarily all
inclusive, list of ingredients in miscellaneous external drug products to be
considered in the OTC drug review. The list, which included ingredients described
as "mercurials,” was provided to give guidance on the kinds of active ingredients
for which data should be submitted. The notices of November 16, 1973, and August
27, 1975, informed OTC drug product manufacturers of their opportunity to submit
data to the review at that time and of the applicability of the monographs from
the OTC drug review to all OTC drug products.

Under § 330.10({a) (1) and (5) the Commissioner of Food and Drugs appointed the
following Panel to review the information submitted and to prepare a report on the
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safety, effectiveness, and labeling of the active ingredients in these OTC
riscellaneous external drug products:

William E. Lotterhos, M.DP., Chairman

Rose Dagirmanjian, Ph. D.

Vincent J. Derbes, M.D. {(resigned July 1976}
George C. Cypress, M.D. {resigned November 1978)
Yelva L. Lynfield, M.D. (appeointed October 1977)
Harry E. Morton, Sc. D.

Marianne N. O'Donoghue, M.D.

Chester L. Rossi, D.P.M.

J. Robert Hewson, M.D. {appointed September 1978)

Representatives of consumer and industry interests served as nonvoting members of
the Panel. Marvin M. Lipman, M.D., of Consumers Union served as the consumer
liaison. Gavin Hildick-Smith, M.D., served as industry liaison from January until
August 1975, followed by Bruce Semple, M.D., until February 1978. Both were
nominate by the Proprietary Association. Saul A. Bell, Pharm. D., nominated by
the Cosmetic, Toiletry, and Fragrance Association, also served as an industry
liaison since June 1875,

Two nonvoting consultants, Albert A. Belmonte, Ph.D., and Jon J. Tanja, R.Ph.,
M.S5., have provided assistance to the Panel since February 1977. 00700000

The following FDA employees assisted the Panel: John M. Davitt served as
Executive Secretary until August 1977, followed by Arthur Auer until September
1978, followed by *438 John T. McElroy, J.D. Thomas D. DeCillis, R.Ph., served as
Panel Administrator until April 1976, followed by Michael D. Kennedy until January
1978, followed by John T. McElroy, J.D. Joseph Hussion, R. Ph., served as Drug
Information Analyst until April 1976, followed by Victor H. Lindmark, Pharm. D.,
until March 1978, followed by Thomas J. McGinnis, R.Ph.

The Advisory Review Panel on OTC Miscellaneous External Drug Products was charged
with the review of many categories of drugs. Due to the large number of
ingredients and varied labeling claims, the Panel decided to review and publish
its findings separately for several drug categories and individual drug products.
The Panel presents in this document its conclusions and recommendations on QTC
mercury-containing drug products for topical antimicrobial use. The Panel's
findings on other categories of miscellaneous external drug products are being
published periodically in the Federal Register.

The Fanel was first convened on January 13, 1875 in an organizational meeting.
Working meetings which dealt with the topic in this document were held on:

January 27 and 28, March 7 and 8, April 20 and 21, June 22 and 23, Aungust 3 and 4,
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and October 5 and 6, 1980.

The minutes of the Panel meetings are on public display in the Dockets Management
Branch (HFA-305) Food and Drug Administration {address above}.

No individuals requested to appear before the Panel to discuss mercury-
containing drug products for topical antimicrobial use, nor was any individual
requested to appear by the Panel.

The Panel has thoroughly reviewed the literature and data submissions, and has
considered all pertinent information submitted through October 6, 1980 in arriving
at its conclugions and recommendations.

In accordance with the OTC drug review regulations set forth in § 330.10, the
Panel reviewed OTC mercury-containing drug products for topical antimicrobial use
with respect to the following three categories:

Category I. Conditions under which OTC mercury-containing drug products for
topical antimicrobial use are generally recognized as safe and effective and are
not misbranded.

Category II. Conditions under which OTC mercury-containing drug products for
topical antimicrobial use are not generally recognized as safe and effective or
are misbranded.

Category III. Conditions for which the available data are insufficient to permit
final classification at this time.

The Panel reviewed 18 active ingredients in OTC mercury-containing drug products
for topical antimicrobial use and classified all 18 in Category II.

I. Submissions of Data and Information

In an attempt to make this review as extensive as possible and to aid
manufacturers and other interested persons, the agency compiled a list of
ingredients recognized, either through historical use or in marketed products, as
merxcurial active ingredients. Fourteen ingredients were identified as follows:
Ammoniated mercury, bichloride of mercury, calomel, mercuric salicylate, mercuric
sulfide, mercurochrome, mercury, mercury chloride, mercury oleate, nitromersol,
para-chloromercuriphenol, vitromersol, yellow mercuric oxide, and zyloxin.
Notices were published in the Federal Register of November 16, 1973 (38 FR 31697)
and August 27, 1975 (40 FR 38173%) requesting the submission of data and
information on these ingredients or any other ingredients used in OTC mercurial
drug products. In addition, in the Federal Register of September 13, 1874 (3% FR
33103), the following ingredients were deferred from the OTC Antimicrobial I Panel
to the Miscellaneous Topical Panel (later renamed the Advisory Review Panel on OTC
Miscellaneous External Drug Products) for review: mercuric chloride (also
included in the call-for~data as bichloride of mercury},
ortho-chloromercuriphenol, and orthe- hydroxyphenylmercuric chloride.
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_A. Submissions.
Pursuant to the above notices, the following submissions were received:
Firms and Marketed Products

Becton, Dickinson and Co., Rochelle Park, NJ 07662--Mercurochrome.

Bowman Pharmaceuticals, Inc., Canton, OH 44702--Merphol, Mercuronate, Ointment.
Corona Manufacturing Co., Atlanta, GA 30301--Corona QOintment.

Eli Lilly and Co., Indianapolis, IN 416206—~Merthiolate.

Marion Health and Safety, Inc., Rockford, IL 61101--Kip Ointment, Merthiolate
Swabs, Mercurochrome Swabs.

Whitehall Laboratories, New York, NY 10017--Sperti.
B. Ingredients Reviewed by the Panel.

1. Labeled ingredients contained in marketed products submitted to the Panel.
Ammoniated mercury

Merbromin

Orthohydroxyphenylmercuric chloride
Phenylmercuric nitrate

Thimerosal

2. Other ingredients reviewed by the Panel.
Calomel (mercurous chloride)

Mercurie chloride (bichloride of mercury)
Mercuric salicylate

Mercuric sulfide

Mercury

Mercury chloride
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Mercury oleate

Nitromersol

Ortho-chloromercuriphenol

Para-chloromercuriphenol

Vitromersol

Yellow mercuric oxide

Zyloxin
C. Classification of Ingredients.

1. Active ingredients.

Calomel (mercurous chloride}

Merbromin
Mercuric chloride {(bichloride of mercury)

Mercury, ammoniated (ammoniated mercury)

Ortho-hydroxyphenylmercuric chloride

Phenylmercuric nitrate

Thimerosal

2. Inactive ingredients.

None.

3. Other ingredients. Mercury oleate was submitted to this Panel for the
treatment of psoriasis only and will be included in the Panel's recommendations on
dandruff, seborrbeic dermatitis, and psoriasis drug products to be published in a
future issue of the Federal Register.

Mercuric oxide, yellow {yellow mercuric oxide) was reviewed as an ophthalmic
anti-infective by the Advisory Review Panel on OTC Ophthalmic Drug Products in its
report published in the Federal Register of May 6, 1980 (45 FR 30002).

The Panel was not able to locate nor is it aware of data demonstrating the safety
and effectiveness of the following ingredients when used as OTC mercurial topical
antimicrobial active ingredients. The Panel, therefore, classifies these
ingredients as Category II, not generally recognized as safe and effective for

this use, and they will not be discussed further in this document.
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Mercuric oxide, yellow {yellow mercuric oxide)
Mercuric salicylate
Mercuric sulfide, red {mercuric sulfide)
Mercury
Mercury chloride
Mercury oleate
Nitromersol
Ortho-chloromercuriphencl |
Para-chloromercuriphenol
Vitremersol

2Zyloxin
D. Referenced OTC Volumes.

The "OTC Volumes® cited in this document include submissions made by interested
persons in response to the call-for-data notices published in the Federal Register
of November 16, 1973 (38 FR 3169%7) and August 27, 1975 (40 FR 38178). All of the
information included in *439 these volumes, except for those deletions which are
made in accordance with the confidentiality provisions set forth in §

330.10{a) (2}, will be put on public display after February 4, 1982, in the Dockets
Management Branch (HFA-305), Food and Drug Administration, Rm. 4-62, 5600 Fishers
Lane, Rockville, MD 20857.

I¥. General Discussion

Mercury is a silver-white, heavy, liguid metal with an atomic weight of 200.59.
It forms alloys with most metals except iron and combines with sulfur at oxdinary
temperatures.

Mercury has been known to humans perhaps longer than any other metal, and humans
have used it in various ways for treating illness. With the advent of the science
of chemistry, new compounds of mercury were developed and used in treatment of
different pathological conditions. With the advent of the science of
bacteriology, mexcury compounds were among the preparations chosen for
antimicrobial therapy.

It has been the general course of events that, whenever a mercury compound has
been tried for a particular therapeutic function, it has been used
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enthusiastically at first, only to be replaced eventually by a safer or more
effective drug.

Elemental mercury, especially when vaporized, is toxic and readily absorbed
through intact skin, the respiratory txact, and the gastrointestinal tract (Ref.
1). The mercury compounds exhibit varying degrees of toxicity, and sensitivity to
these compounds is not unusuwal. The literature includes a number of cases of
sensitivity to mercury-containing preparations ranging from topical salves and
solutions to amalgam tooth fillings (Refs. 2 and 3). Both organic and inorganic
wercury compounds produce allergic contact dermatitis, and cross-sensitivity has
been noted {Ref. 3).

The decline in the importance of mercury in antimicrobial therapy since
midcentury can be attributed more to the discovery of its lack of effectiveness
for this purpose than lack of safety, However. Work done in the field of enzyme
chemistry clarifying the mode of action of mercury against bacterial and fungal
cells has shown that mercury compounds as a class are of dubious value for
antimicrobial use {(Ref. 4).

Mercuric ions combine with free sulfhydryl groups in the bacterial cells and thus
deprive the cells of these sulfhydryl groups which are necessary to insure that
metabolism and growth take place. The action of mercury is primarily
bacteriostatic, but it may act slowly as a bactericide {Ref. 5}. That is to say,
mercury inhibits the growth of bacteria, but does not act swiftly to kill them
{Ref. 6).

In late 1939 and early 13940, important discoveries were made showing that the
bacteriostatic action of mercury can be reversed by many types of sulfur-—
containing compounds. Brewer {Refs. 7 and 8) formulated a culture medium,
thioglycollate, which allowed the growth of anaercobic microorganisms by the use of
aercbic technigues. Marshall, Gunnison, and Luxen (Ref. 9) demonstrated that the
thioglycollate medium was capable of inactivating the bacteriostatic action of
thimerosal and supported the growth of contaminants. Morton, North, and Engley
{Refs. 10 and 11} demonstrated that inhibited bacteria are not completely killed
by mercury-containing compounds. When these inhibited bacteria are cultured in
sodium thioglycollate solution, growth resumes because the solution chemically
removes the mercury and eliminates any residual bacteriostatic activity (Ref. 12}.
Intraperitoneal injections of the sodium thioglycollate culture proved fatal to
mice and hemolytic streptococci were isolated from the heart's blood after death
of the mice (Ref. 11). These discoveries made if necessary to reexamine all
previous reports in the literature claiming a killing activity for mercurial
compounds .

It bas been found that, if mercury is first allowed to combine with the
sulfhydryl groups in bacterial cells, growth is inhibited, but the introduction of
additional sulfhydryl groups to the cell-mercury complex neutralizes this action,
and growth again takes place (Ref. 6)}. Brewer {Ref. 13} examined a hospital's
stock of sutures, some of which had been stored for up to 10 years. Some of the
sutures were nonsterile even though they had been stored in a solution containing

N a high concentration of mercury. Viable Staphylococcus auwreus were recovered from
sodium thioglycollate solution after exposure to a phenylmercuric nitrate
preparation for 24 hours (Ref. 14).
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The presence of serum has also been shown to reduce the antibacterial action of
mercury compounds. Three hundred times more mercuric chloride, 800 times more
merbromin, and 14,000 times more thimerosal were required to inactivate half the
Salmonella typhosa cells suspended in 10 mL of an 80-percent serum solution than
were required to achieve comparable results in the same period of time when the
microorganisms were suspended in a salt solution {Ref. 15). Thus, the activity of
mercury preparations as topical antimicrobial agents would be markedly affected if
the microorganisms on the skin or the surface of a wound were in contact with
serum, pus, or other body fluids.

In 1933 Birkbaug {(Ref. 16) calculated extremely high phenol coefficients
{measurements of the killing power of a compound compared to that of phenol) for
mercury compounds. The method of measurement, however, was imprecise so that one
could not distinguish between the bacteriostatic and bactericidal activity.
Today, measurement techniques for bactéricidal activity have demonstrated that the
phenol coefficient for OTC mercury-containing topical antimicrobial preparvations
is nonexistent when their bacteriostatic action is neutralized. This has been
demonstrated by Morton, North, and Engley {Ref. 11} in studies demonstrating the
effect of merbromin and thimerosal on Streptococcus pyogenes and by Engley (Ref.
17) in additional studies of the effect of mercuric chloride, phenylmercuric
borate, and other mercurial compounds on this strain of bacteria.

After reviewing all data and information submitted on mercury-containing products
for which topical antimicrobial activity is claimed, and after a careful review of
the literature, the Panel concludes that some mercury~ containing preparations are
not effective and others are not safe and effective for OTC topical antimicrobial
use. A bacteriostatic action that is capable of being reversed by contact with
body fluids and other organic matter does not constitute an effective topical
antimicrobial action, and the Panel has therefore placed all mercury compounds in
Category II for topical antimicrobial use.
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III. Categorization of Data
A. Category I Conditidns‘
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These are conditions under which active ingredients used as 0TC mercury-

containing drug products for topical antimicrobial use are generally recognized as
safe and effective and are not misbranded. This document contains no Category I -
conditions.

B. Category II Conditions.

These are conditions under which active ingredients used as OIC
mercury-containing drug products for topical antimicrobial use are not generally
recognized as safe and effective or are misbranded.

1. Category II ingredients.

Inorganic mercury compounds:

Calomel
Mercuric chloride
Mercury, ammoniated
Organic mercury compounds:

Merbromin

Thimerosal
Ortho-hydroxyphenylmercuric chloride

Phenylmercuric nitrate

a. Inorganic mercury compounds--{(i} Calomel. Calomel {(mercurcus chloride) is
practically insoluble in water and therefore relatively nonpoisonous for humans
unless it remains in the body for a long enocugh time to be oxidized. Once
oxidized to mercuric chloride, it is highly toxic (Ref. 1}. It has been used in
the past by inunction (rubbing into the skin) as a prophylactic against venereal
disease and internally as a cathartic. The Panel concludes calomel may be safe as
a topical antimicrobial agent, but is not effective for this purpose.

{ii} Mercuric chloride. Mercuric chloride (bichloride of mercury) is a bivalent
mercury salt that exhibits a high toxicity for tissue cells, a low lethal action
for microorganisms, and an inmability to protect against infection {Ref. 1). The
Panel concludes that mercuric chloride is not safe and not effective as a topical
antimicrobial agent.

{iii) Mercury, ammoniated. Ammoniated mercury is insoluble in water and alcohol,
but readily soluble in warm hydrochloric, nitric, and acetic acids. If ingested,
it causes epigastric pain, nausea, and purging.

Ammoniated mercury has been used topically in the treatment of impetigo,
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ringworm, psoriasis, pruritus ani, pinworm, and infestations with pubic lice
(Refs. 2 and 3). Prolonged use may cause chronic mercury poisoning, local
pigmentation of skin and eyelids (Ref. 4), and/or hypersensitivity to mercury
{Ref. 5).

of 70 patients treated for psoriasis with ammoniated mercury, 33 showed signs of
mercury poisoning {Ref. 6). The Panel concludes that ammoniated mercury is not
safe for use as a topical antimicrobial agent.

b. Organic mercury compounds. Organic mercury compounds were first synthesized in
an attempt to decrease the toxicity of the mercuric ion. That the attempt was not
wholly successful is shown by the fact that, while merbromin and phenylmercuric
nitrate have been found to be less toxic than bichloride of mercury for human
epithelial cells in vitro, thimerosal was found to be more toxic (Ref. 7}. The
toxicities of these compounds were not:'in proportion to their mercury content.

Some microorganisms have exhibited a tolerance to organic mercury compounds. For
example, a strain of Penicillium rogueforti resistant to phenylmercuric acetate
was shown to incorporate mercury in its hyphae, thus reducing the amount of
biologically active mercury in its environment and permitting other microorganisms
to grow that would have been inhibited by the mercury (Ref. 8).

{1} Merbromin. Merbromin is soluble in water and alcohel but practically
insoluble in acetone, chloroform, and ether. This compound produces a carmine red
solution that stains the skin a deep red, not a desirable property for an
antimicrobial agent, as this can mask inflammation, and inflammation is a warning
sign of infection.

In a 1928 study Simmons {Ref. 9} pointed out that most of the killing action of
werbromin in an alcohol-acetone vehicle was due to the vehicle. Aqueous
merbromin, 2 percent, failed to kill two strains of Staphylococcus aureus im an
exposure of 10 minutes and one strain of hemolytic streptococci in an exposure of
5 minutes. The cultures were killed under similar conditions by merbromin, 2
percent, in an alcohol-acetone vehicle and by the alcohol-acetone vehicle alone,
which was included as a control. It was shown in 1942 that a 1:20 dilution of
merbromin failed to kill Staphylococcus aureus and Escherichia coli during an
exposure of 10 minutes at room temperature (Ref. 10}. A 1:20 dilution is two and
one-half times more concentrated than the 2-percent agueous solution of merbromin
that is marketed OTC for topical antimicrobial use.

The Panel concludes that merbromin is safe for topical use but lacks a
bactericidal action and is not an effective topical antimicrobial active
ingredient.

{ii} Thimerosal. Thimerosal is a cream-colored crystalline powder that is stable
in air, but not in sunlight. One gram {(g) is soluble in approximately 1
milliliter (mL) water and in 8 mL alcohol, but is practically insoluble in ether
and benzene. At the cellular level, thimerosal has been found to be more toxic
for human epithelial cells in vitro than mercuric chloride, phenylmercuric
nitrate, and merbromin {Ref. 7). It was found to be 35.3 times more toxic for
embryonic chick heart tissue than for Staphylococcus aureus {Ref. 11}.
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Moller and Trofast (Ref. 12) demonstrated that 10 of 20 guinea pigs sensitized to
thimerosal developed a delayed hypersensitivity. This production of a
hypersensitivity condition in 50 percent of laboratory animals demonstrates that
the substance is very allergenic and it is reasonable to expect that thimerosal
will act similarly in humans.

+441 In Sweden, where thimerosal is used mainly as a preservative in vaccines and
test materials and is not sold as an OTC skin disinfectant, Moller {(Ref. 13}
reported a mean frequency of thimerosal allergy of 3.7 percent among dermatologic
patients throughout a 5-year period during which 600 to 800 patients were treated
for contact allergy each year. Moller classified thimerosal a medium stong
allergen in comparison to nickel and balsam of Peru, which showed an incidence of
reactions of 9 percent and 7 percent, respectively. Moller also found that among
healthy subjects 10 percent of school children, 16 percent of military recruits,
18 percent of twins, and 26 percent ofimedical students had hypersensitivity to
thimerosal. He concluded that the periodic tuberculin testing of individuals in
Sweden with vaccines contalning thimerosal as a preservative affords an
opportunity for the development of delayed hypersensitivity to thimeresal im this
population.

Underwood et al. {Ref. 14) patch tested over 400 patients in which 160 patients
{40 percent) showed a positive reaction to one or more of the remedies which had
been applied before an initial visit to a dermatologist. Of the 160 patients, 56
(35 percent) reacted to a mercury compound, and thimerosal was responsible for 50
percent of these reactions. The North American Contact Dermatitis Group {(Ref. 15}
tested 1,200 subjects with 16 allergens. Thimerosal produced an incidence of 8
percent reactions and ranked third highest of the 16 allergens. Epstein, Rees,
and Maibach (Ref. 16) tested a group of private dermatological patients in the
western United States with 26 substances. Thimerosal had a 13.4-percent incidence
of sensitivity, which was the third bighest incidence of sensitivity.

It has been suggested that hypersensitivity to thimerosal may be due to the
thiosalicylate portion of the molecule and not the mercury (Ref. 3); however,
this has not been confirmed. Based on the above data, the Panel concludes that
thimerosal is very allergenic.

A comprehensive study of several mercury compounds in 1950 (Ref. 1) showed that
these compounds were bacteriostatic rather than bactericidal and that thimerosal
was no better than water in protecting mice from potential fatal streptococcal
infection under the conditions of the study. The streptococcal culture was added
to the various mercury antimicrobial preparations; the mixture held at the
temperature of skin (32 degrees to 34 degrees C) for 10 minutes; subcultured into
dextrose broth, dextrose broth with 0.1 percent thioglycollate, and dextrose broth
with 10 percent blood serum; and then injected intraperitoneally into mice. The
latter two culture media neutralized the bacteriostatic action of the mercury
compounds (Ref. 1}.

The Panel concludes that thimersal is not safe for OFTC topical use because of its
potential for cell damage if applied to broken skin and its allexgy potential. It

is not effective as a topical antimicrobial because its bacteriostatic action can
be reversed.
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(iii) Ortho-hydroxyphenylmercuric chloride. Ortho-hydroxyphenylmercuric chloride
occurs as white to faint pink feathery crystals that are soluble in water,
alcohol, and benzene {Ref. 2). It is used in burn preparations. The Panel
concludes that this compound is safe for topical use in the concentration marketed
for OTC use (0.056 percent). However, as a topical antimicrobial, this compound
is not effective because its action is bacteriostatic rather than bactericidal
{Ref, 17).

{iv) Phenylmercuric nitrate. Phenylmercuric nitrate occurs as pearly, lustrous
scales that are soluble in water {1 part to about 1,250 parts water} and slightly
soluble in alcohol. Against human epithelial cells in vitro, phenylmercuric
nitrate was found to be less toxic than bichloride of mercury and thimerosal, but
it was still very toxic (Ref. 7). Scolutions of phenylmercuric salts in
concentrations of 1:1,500 and greater tend to cause blistering of human skin and
may act as primary skin irritants and dllergens {(Ref. 18). The Panel finds
phenylmercuric nitrate in the concentration submitted (1:10,000} ({Ref. 19) safe
for topical application, but there is no evidence that this compound is an
effective topical antimicrobial at this concentration.

2. Category II labeling. The Panel comncludes that labeling of any OTC

mercury-containing product for topical antimicrobial use is Category II because
all mercury ingredients are placed in Category II.
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C. Category IIT Conditions.

These are conditions for which the available data are insufficient to permit
final classification at this time. This document contains no Category IIX
conditions.

Interested persons may, on or before April 5, 1982, submit to the Dockets
Management Branch (HFA-3905), Food and Drug Administration, Rm. 4-62, 5600 Fishers
Lane, Rockville, MD 20857, written comments on this advance *442 notice of
proposed rulemaking. Three copies of any comments are to be submitted, except
that individuals may submit one copy. Comments are to be identified with the
docket number found in brackets in the heading of this document. Comments
replying to comments may also be submitted on or before May 5, 1982. Received
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comments may be seen in the office above between 9 a.m. and 4 p.m., Monday through
Friday.

Dated: September 23, 1981.

Arthur Hull Hayes, Jr.,

Commissioner of Food and Drugs.

Dated: December 17, 1981.

Richard 8. Schweiker,

Secretary of Health and Human Services.

{FR Doc. 82-7 Filed 1-4-82; 8:45 am]

BILLING CODE 4160-01-M

47 FR 436-01, 1982 WL 180230 {F.R.}
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of Pediatrics

v
UBICATED T THE HEALTH OF ALL CHILDREN®

Policy Statement

Pediatrics Volume 104, Number 3 September 1999, pp 568-569

JOINT STATEMENT OF THE AMERICAN ACADEMY OF
PEDIATRICS (AAP) AND THE UNITED STATES PUBLIC
HEALTH SERVICE (USPHS) (RE9937)

ABBREVIATIONS. FDA, Food and Drug Administration; USPHS, US Public Health Service; AAP,
American Academy of Pediatrics; HBsAg, hepatitis B surface antigen; ACIP, Advisory Committee on
Iinmunization Practices; COID, AAP Committee on Infectious Diseases.

The Food and Drug Administration (FDA) Modernization Act of 1997 called for the FDA to review and
assess the risk of all mercury containing food and drugs. In line with this review, US vaccine
manufacturers responded to a December 1998 and April 1999 FDA request to provide more detailed
information about the thimerosal content of their preparations that include this compound as a
preservative. Thimerosal has been used as an additive to biologics and vaccines since the 1930s because
it is very effective in killing bacteria used in several vaccines and in preventing bacterial contamination,
particularly in opened multidose containers. Some but not all of the vaccines recommended routinely for
children in the United States contain thimerosal.

There is a significant safety margin incorporated into all the acceptable mercury exposure limits.
Furthermore, there are no data or evidence of any harm caused by the level of exposure that some
children may have encountered in following the existing immunization schedule. Infants and children
who have received thimerosal-containing vaccines do not need to be tested for mercury exposure.

The recognition that some children could be exposed to a cumulative level of mercury over the first 6
months of life that exceeds one of the federal guidelines on methyl mercury now requires a weighing of
two different types of risks when vaccinating infants. On the one hand, there is the known serious risk of
diseases and deaths caused by failure to immunize our infants against vaccine-preventable infectious
diseases; on the other, there is the unknown and probably much smaller risk, if any, of
neurodevelopmental effects posed by exposure to thimerosal. The large risks of not vaccinating children
far outweigh the unknown and probably much smaller risk, if any, of cumulative exposure to thimerosal-
confaining vaccines over the first 6 months of life.

Nevertheless, because any potential risk is of concern, the US Public Health Service (USPHS), the
American Academy of Pediatrics (AAP), and vaccine manufacturers agree that thimerosal-containing
vaccines should be removed as soon as possible. Similar conclusions were reached this year in a meeting
attended by European regulatory agencies, the European vaccine manufacturers, and the US FDA, which
examined the use of thimerosal-containing vaccines produced or sold in European countries. The
USPHS and the AAP are working collaboratively to ensure that the replacement of thimerosal-
containing vaccines takes place as expeditiously as possible while at the same time ensuring that our
high vaccination coverage levels and their associated low disease levels throughout our entire childhood
population are maintained.

EXHIBIT
2

hitp:/fwrww.aap.org/policy/re9937 html
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he key actions being taken are:

1. A formal request to manufacturers for a clear commitment and a plan to eliminate or reduce as
expeditiously as possible the mercury content of their vaccines.

2. Areview of pertinent data in a public workshop.

3. Expedited FDA review of manufacturers' supplements to their product license applications to
eliminate or reduce the mercury content of a vaccine.

4. Provide information to clinicians and public health professionals to enable them to communicate
effectively with parents and consumer groups.

5. Monitoring immunization practices, future immunizationtoverage, and vaccine-preventable
disease levels.

6. Studies to better understand the risks and benefits of this safety assessment.

1¢ USPHS and AAP continue to recommend that all children should be immunized against the

seases indicated in the 1999 Recommended Childhood Immunization Schedule of the American
sademy of Pediatrics, the Advisory Committee on Immunization Practices (ACIP) of the Centers for
isease Control and Prevention (CDC), and the American Academy of Family Physicians (AAFP).

iven that the risks of not vaccinating children far outweigh the unknown and much smaller risk, if any,
‘exposure to thimerosal-containing vaccines over the first 6 months of life, clinicians and parents are
couraged to immunize all infants even if the choice of individual vaccine products is limited for any
ason. Although there is 2 margin of safety with existing vaccines containing thimerosal, there are steps
at can be taken to increase that margin even further. Clinicians and parents can take advantage of the
xibility within the existing schedule for infants born to hepatitis B surface antigen (HBsAg)-negative
>men to postpone the first dose of hepatitis B vaccine from birth until 2 to 6 months of age when the
fant is considerably larger. Preterm infants born to HBsAg-negative mothers should similarly receive
patitis B vaccine, but ideally not until they reach term gestational age and a weight of at least 2.5 kg.
scause of the substantial risk of disease, there is no change in the recommendations for infants of
3sAg-positive mothers or of mothers whose status is not known.

so, in populations where HBsAg screening of pregnant women is not routinely performed, vaccination
all infants at birth should be maintained, as is currently recommended.

addition to the key actions mentioned above, the USPHS Advisory Committee on Immunization
actices (ACIP) and the AAP Committee on Infectious Diseases (COID) will be reviewing these issues
d may make additional statements.

2 Tex d

ions in this do not indicate an exclusive course of treatment or serve as a standard of medical
e. Variations, taking into account individual circumstances, may be appropriate.

pyright © 1999 by the American Academy of Pediatrics.

part of this statement may be reproduced in any form or by any means without prior written permission from the
1erican Academy of Pediatrics except for one copy for personal use.
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MEMORANDUM
Date: September 17, 1998
From: Marion F. Gruber, Ph.D, DVRPA/OVRR
To: M.C. Hardegree, M.D., Director, OVRR

N. Baylor, Ph. D.

Through: K. Goldenthal, M.D., Director, DVRPA

Subject: POINT PAPER “PRECLINICAL REPRODUCTIVE TOXICITY STUDIES
FOR VACCINES”

Purpose:

a}) To obtain feedback and concurrence from OVRR and CBER upper
management on the recommendations made by the maternal
immunization working group with regard to reproductive toxicity
study requirements for vaccines pending licensure and to obtain
concurrence that these recommendations may be used in discussing
reproductive toxicity study reguirements with sponsors

b) To generate a working document to promote consistency among
OVRR reviewers

This document does not contain detailed proposals for
reproductive toxicity studies for specific vaccine products.
These will be the subjects of further discussions by the maternal
immunization working group provided that concurrence on the
concepts contained in this document have been obtained.

Rationale: Maternal immunization is intended to prevent
infectious disease in the vaccinee and/or young infant through
passive antibody transfer from mother to fetus. Although
preclinical reproductive toxicity studies prior to licensure of
vaccines intended for maternal immunization and/or women of child
bearing age are critical in assessing the potential for the
developmental toxicity of the product, OVRR has no written policy
to date addressing such requirements. In addition, the
performance and design of preclinical reproductive toxicity
studies for vaccines to support their use for maternal
immunization has not been addressed in the scientific literature.
A maternal immunization working group was formed in January of
1998 which includes scientific staff from OVRR and toxicologists
from OTRR and CDER'.

The purpose of this working group is to optimize the advice give
to sponsors regarding the preclinical testing for specific
'Previous attendees of the maternal immunization working group: CBER/OVRR: M.Gruber, M.Hardegree,

N Baylor, K.Goldenthal, D.Chandler, K. Midthun, D.Pratt, V. Johnson, 1.Clifford, L.Ball, A.Geber, C.Frasch,

C Deal, L McVittie, L.Henchal, L_Falk, M.Mouser, P.Richman, B.Sheets; CBER/OTRR: D.Green, M.Serabian,
CDER:K Hastings
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vaccine products as well as to develop comprehensive policy for
reproductive toxicity study requirements for vaccines indicated
for maternal immunization and/or immunization of women of
childbearing age.

The following summarizes the recommendations for reproductive
toxicity studies for vaccines:

Preclinical Reproductive toxicity studies for vaccines indicated
for immunization of pregnant women:

Reproductive toxicity studies should be conducted for every
vaccine indicated for immunization of pregnant women. These
studies should be completed prior to initiation of Phase 1
clinical trials involving pregnant women.

In addition to safety trials in pregnant women pre-licensure,
pregnancy registries should be established for the purpose of
effectively monitoring for any adverse events experienced by the
vaccinated pregnant females, as well as to track any
developmental toxicities displayed by the offspring post
licensure.

Preclinical reproductive toxicity studies for vaccines indicated
for immunization of adolescents and adults

Reproductive toxicity studies should be conducted prior to
licensure for all vaccines indicated for adolescents and adults
of childbearing age due to the increasing number of vaccines that
are recommended for this population even though this has not been
required by OVRR in the past. This position is further supported
by the fact that reproductive toxicology studies are required for
some products licensed by OTRR and for the majority of products
that are regulated by CDER. Further discussions will be needed
regarding the stage of product development by which the
preclinical reproductive toxicity evaluation should be completed.

It is recommended that pregnancy registries be established to
monitor the safety of these vaccines post licensure. Of
particular concern is the administration of the vaccine to
pregnant individuals.

[Note that in CDER data from teratogenicity studies are generally
obtained before proceeding to Phase 2 studies. All reproductive
toxicity studies, to include male fertility, teratogenicity, and
postnatal development, are generally conducted before initiating
Phase 3 clinical trials.]

Preclinical versus clinical experience with vaccines:

Clinical data that may have been obtained from a small number of
pregnant women enrolled in non-IND studies immunized with an
investigational vaccine do not replace the need for comprehensive
reproductive toxicity studies.
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However, clinical experience derived from immunization of
pregnant women may be helpful in the evaluation of the potential
for any adverse outcome on the viability and development of
offspring. Such information may also aid in the design/monitoring
of appropriate preclinical studies.

Design of reproductive toxicity studies
Males

The potential adverse effects on male fertility should be ;
assessed if the vaccine indication includes the male population.
This is particularly important for products that are given to
military forces, e.g., the Anthrax and Botulinum toxoid vaccine.
However, additional discussion will be required regarding the
details of the types of studies needed for these products. The
ICH S5B document may serve as guidance in the design of these
studies (Reproductive Toxicology: Male fertility studies, April
5, 1996, FR 15360, Vol.61, No. 67)

Females

While the type of study performed depends on the clinical
indication and the product, in general, relevant information can
be obtained by conducting Segment II teratology studies and/or
studies designed following stages C - E of the ICH guidance
document entitled “Detection of Toxicity to Reproduction for
Medicinal Products” (September 22, 1994, FR 48746, Vo0l.59, No.
183)

It is important that a postpartum follow-up period be included
in the design of the study, in order to evaluate the active
immune response in the offspring following vaccination of
pregnant females.

The reproductive toxicity study should be designed to include:
1) the detection of antibody production in the pregnant animal;
2) the feasibility of antibody transfer from the pregnant female
to the fetus through antibody measurements in the newborn.

General Considerations

All available clinical experiences in pregnant females should be
considered for any potential application to the design of
reproductive toxicity studies in animals.

All data generated from prior acute or repeat dose preclinical
toxicity studies should be reviewed for their possible
contribution to the interpretation of any adverse developmental
effects that appear in the reproductive toxicology studies.
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Reproductive toxicity studies should include a dose response
component in order to assess 1) the ability of a certain dose of
vaccine to elicit an antibody response and 2) the effect(s) that
a particular dose has on the dam and on the conceptus.

The immunization interval and frequency of immunization(s) in a
reproductive toxicity should be based on the clinically
proposed immunization interval and its timing, i.e., use of the
vaccine at pre-conception or during the 1%, 2™, and/or 3™
trimester.

Reproductive toxicity studies for vaccines similar in
structure and/or activity to other compounds:

Although the reproductive toxicity potential of a “prototype”
vaccine may have been assessed and the similarity between the
“prototype” vaccine and a new investigational vaccine(s) may have
been established in terms of the manufacturing process, product
characterization and clinical safety, additional reproductive
toxicity studies using the final clinical vaccine formulation may
be necessary (e.g., 9 versus ll-valent pneumococcal conjugate
vaccine; multivalent versus monovalent GBS vaccine). [Note that
in CDER, reproductive toxicology studies are usually performed
for every new “molecular entity”, with only few exceptions.]

Reproductive toxicity studies should be performed for all
vaccines that belong to a similar class (e.g., polysaccharide
vaccines), but which contain components derived from different
organisms, or where different manufacture and/or purification
procedures are employed.

Use of mercury containing preservatives in vaccines intended for
maternal immunization:

The FDA Modernization Act (FDAMA) of 1997, Section 413 (c)(2),
states that “...regulations shall be designed to protect the
health of children and other sensitive populations from adverse
effects resulting from exposure to, or ingestion or inhalation or
mercury.”

For investigational vaccines indicated for maternal immunization,
the use of single dose vials should be required to avoid the need
of preservative in multi dose vials as required by the Code of
Federal Regulations (CFR}. Of concern here is the potential
neurotoxic effect of mercury especially when considering
cumulative doses of this component early in infancy. All
mercury-containing vaccine formulations should be evaluated in
appropriate preclinical reproductive toxicology studies that
include the assessment of postnatal behavioral and developmental
endpoints (This topic is being addressed by the FDA-wide working
group on mercury-containing drugs).

CBER/DVRPA:preparedbyMGruber (DVRPA} : 8/17/98
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Current Situation
* New drugs i

quently studied in pregn

women
- Lack of huran information in the tabel

- Extrapolation of preclinical study results to
humans often uncertain

* Many problems with pregnancy category
system in label

- Lack of sponsor incentives to develop
information

Pregnancy Labeling Taskforce:

An Agency-wide initiative

Preclinical Working Clinicat Warking
Group Group
+ Reviewer guidance + Reviewer guidance
document on document on human
P ive and preg y ofitcome
developmental data
toxicology data « Industry guidance
document on
registries

* Reviewer training




+ Prospective, active, systemic data collection

What are Pregnancy Registries?

~ Prosp -p 'y identified before
outcome is known

~ Sponsor recruits exposed women

-~ D i of each pregn:

~ Calculates rate of any complications/fetal
abnormalities/birth defects

- Comparison to rate in unexposed women
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When to Consider a Registry?

+ Animal findings of concern or ambiguous
+ Simifarity to product previously known to

be a concern

« Human findings of concern

« Products necessary to treat a condition with

« Live, attenuated vaccines (or other products

Expected high use of product in women of
reproductive age

high morbidity during pregnancy

causing subctinical infection)

Timing and Scope of Registries

.

Consideration for phase IV commitment
Best to initiate with product launch

Include information on registry availability
in product label

Multiple sponsors may collaborate
Twao recent examples ...




Recent Examples: Registries as
Phase IV Commitments
* Ribavirin in combination with alfa
interferon
~ Indication: Hepatitis C
- Preclinical: fetal sbnornalities in all species
tested
— Category X
Efavirenz
~ Indication: HIV
-~ Preclinical: CNS abnormalities in 3/20 prmates
— Category C
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Efforts to Increase Reviewer
and Industry Awareness
1 Internal reviewer guidance document
2 Compani id & t for
industry
3 Reviewer training

4 Discussion at outside symposia
5 Ongoing activities to redesign pregnancy
section of label

(1) Reviewer Guidance
Review of Human Pregnancy Outcome Data

Introduce major types and sources of human

pregnancy outcorme data

~ spontaneous reports, registries and epi studies

+ Describe critical factors to consider in
luating all preg; y data

Review general principles of data

interpretation

Provide detailed review of pregnancy
outcome data in context of 3 major data
types




.

Conclusions

One key to improved pregnancy label lies in
availability of human data

FDA’s ability to interpret it soundly and
communicate it rationally is critical
Regulatory and cultural shift must occur
simultaneously

Reviewer and industry guidances and
reviewer training are starting points
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Gruber, Marion

From: Ken Hastings 301-827-2336 FAX 301-827-2523 [HASTINGSK @cder.fda.gov]
‘ent: Wednesday, October 14, 1998 3:23 PM
bH M CAROLYN HARDEGREE (FDACB)
P KAREN L GOLDENTHAL (FDACB); MARION F GRUBER (FDAGCB); Frank Sistare; Steve
Hundiley
Subject: Thimerosal
Sensitivity: Confidentiat

Carolyn: Steve Hundley, a Pharm/Tox reviewer in DSPIDP, has just about
completed a review | asked him to do of the published Pharm/Tox
information on thimerosal. t will forward his review to you when itis
finalized, but his conclusion, basically, is that there is little in the
literature fo support the idea that thimerosal is a significant hazard
at the doses used in vaccine products, but that there might be some
*holes" in the data base that could be addressed by appropriate animal
studies {e.g. repro tox, metabolism). | have had some communication
with Frank Sistare, Director of Applied Pharm Research in OTR,
conceming possibly doing some tox studies with thimerosal, but one
issue that Frank would like some clarification on is the importance of
the issue. My response was that this was probably going to be fairly
important, based on the need to use thimerosal in multi-use vials, and
the fact that the Europeans appear to want to essentially ban it from
use in vaccines and that (! thought) there was some language in FDAMA
about removing mercury-containing preservatives from drugs and
biologics. 1 think Frank wants 1o get a sense of the scope of this
issue before getting too involved in looking at research possibilities.

‘lan you give us some idea as to how serious this issue is?

«hanx-
Ken
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Brockner Ryan, Beth

From: lel Lesiie
Sent: %(mber 15, 1998 Q.08 AM
To: Gruber, n
J Pratt, Dou R.
Subjsct: RE: Thimerosal
Sensitivity: Confidential
Marior.
1 would be happy to follow up with Dr. Hasbngs { disagree about the conckzsm regarmng na hasis for removal of
thimerosal. On a sbriclly scientific basis, yes, there are no data that have looked at the specific issue of thimerosal in

vaccines. Howeven there are factorsidata that would argue for the removal of thimerosal, including data on meth
mercury exposure in infants and the knowledge that thimerosal is not an mnnalcomponen! to vaccines. In addition, the
Eumpean comnunily is moving to ban thimerosal.

Please let me know how | can get in touch with De. Hastings {phone number, email ete.}
Leslie

From: ¢, Meayion

Sent: Thurssfay, Octaber 15, 1998 6 12 AM

Tac %Tlhcsﬂe, Fratt, Douglas R.
Confidential

Aw:ere—pm tox meeting on Tuesday, we have briefly discussed th Thmmsalnvacmnesrssue(yw’lfmwveme
Jl K. Hastings had mentioned that somabnd{)m his office had done a literature search and came up
the result at basically there is no scientific data bage ulatory actions and o recorrmend to taks
d either out of ines orfoleave itin. In fact, id perform the adequate studies tocome toa
conciuskon on the oftmmor metabolized forms. re: was discussion that perhaps FDA's own
contract fabs should s% or the Nationat center for Toxicology research or perhaps the Oﬁce of
testing and research FraﬁkS:slate at COER, see below). Subsequent to our mig, 0. Hastings must have ha
convexsations with Frank Sistare (see befow). | will be out of town, and won't be'able to follow up on this. My opinion
is that this issue is important, new regulations.(FDAMA) give us regulatory justification to create the scientific data
baseﬁumwhkhtodmmguiemmmnda ions with to the] of thimerosal in vaceine, | inow
hat the two of you are actively invol in this issue. Pethaps you could follow up with Dr. Hastings. f am afraid his
request for info may get lost otherwise.

-Marion
Tremt i Hea Hastings 301-827.2335 FAR J01-827-2523 [SMTP.
Sent: , Octbor 14, 1998 323 PM
Tm M CAROLYH HARDEGREE {FDACE)
Subjecx: KAREN L GOLDENTHAL (FDACE); MARION F GRUBER (FDACB); kas;stm_saevemwy
Sansithity: Confidential
G Steve Hundiey, a Pharm/Tox reviewer in DSPIDP, has just about
ted o review | askedhmlodouﬂhepubrshed PhammTox

information on thimerosal, | will forward his review to you when itis
finatized, but his conclusion, basically, is thet there is [ifle in the
Herature fo support the idea that thimerosal is a significant hazard

at the doses used in vaccine products, but that there might be some
W‘!nmedatabasematwukiheaddmed by appropriate andmal
studies (&g fepro tox, metabalism). 1have had some communication
with Frank Sistare, Director of Appﬁed Pharm Research in OTR,
conceming possitly doing sorme tox studies with thimerosal, butone
issue that Frank would ke some darification on is the importance

the issue. My response was that this was probably going to be faavty
important, based an the need fo use thimerosal in multi-use vials, and
thefacnhattheE ns appear ta want to essentially ban it fom
use in vaccines and {t thoughi) there was some language in FDAMA
about FerCUry- drugs and
biologics. | think Frank wants to get a sense of the scope of this

issue before getting too involved in locking at research possibilities.
Can you give us some idea as to how serous this issue is?7
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FATE IN THE ORGANISM .

Studies on the uptake and disiibution of thiomersal in human and animals bave shown
that it is primarily taken up in the Niver and kidneys but also in the brain, skeletal
muscles and other organs including skin. In the body, it is mainly convened 1o
ethylmescury and thiosalicylate as is indicaied in Figure 1. The thiosalicylate substitsent
increases the Tipophilicity of thiomersal, thereby making the intracellular companment
more susceptible to the ethylmescury residuc. Elhylmercury and other alkylmercuiy
compounds heve a high affinity for sulfhydryl groups and bind 10 e.g. proteins or
polypeptides in the organism.

F’-‘J
=
==
.
2.
B.r
e
S AN o A5 e
Fig- 1 Stucwre of thiomersal and s dissociation to form ethylmercury ’
Distriburion. Afiet oral administraton of methylmercary, it is distributed to al tisgnes T °

within 4 days although maximum levels in the brain arc only reached afier 5-6 days.
Concentrations are highest in hair and in 2 stcady-state situation, hair Jevels may be used
1o estimale the body burden. In red blood cells, the concentration of methylmercury is
about 10-20 times that in plasma, wheseas the blood to hair ratio is about 1:250. Also
cthylmercury appears to be readily disttibuicd into all tissuc companments in
appreciable amounts, including the brain. - B )

Placental transfer of mercury-contsining compounds has been studied in animals and
humans. Most animal studies with methybmercury clearly show that it may accumulaze
in the fetus in appreciable amounts, equal or superior 1o those found in the mother.
Studics in various species of rodents have chown that transfer of alkylmiercury occurs 1o
» higher degree than that of aryl- or inorganic mercury. Ethylmercury would appesr o
cross the placenta more casily thin methylmercury (Leonard et al, 1983). Studies in rats
suggest a peculiar affinity of mercury for the fetal brain, resuhting in considerably higher
oy BOA210
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INYRODUCTION
Thiomersal (Fi igure 1) is an organomercuric prts:wmvc with a MW of 405, of which

* the mercury component accounts for abont 50% (MW 201). his antimicrobial action is
relsted 10 the selease of ethylmercury, afier either sponianeous or enzymatic breakdown
of thi al into ethylmercury and miesalicyhlc. Thiomersal is mainly used in
vaccines and immunoglobulins but is :Iso present in other medicinal prodncts e
ophd\almologxc products.

‘The wxicity profile of ethylmercury is very similar o that-of methylmercory. Therefore,
dais on methylmercury we of value for the assessment of risks associated with
ethylmescury. In conuast, the toxicological profiles of alkylrnm:my and of metallic,
nofganic mercury are maxked!y different. )

Thc main causes of concern with thiomersal are the induction of allergic resciions and
due 10 the presence of ethylmercury, the potental risks of neurotoxicity. In non-pregnant
. adults, 2 Permissible Total Weekly Intake (PTWD of 200 pg methylmercury has been
recommended by the WHO (1990). Axp i, there s no intermational recommendation .
for 3 maximal intake by pregnant women of infants. There are considersble human data
that indicate a higher sensitivity of fetuses. and infants than of adults, due to the
vulnerebility of the developing brein. Funhermore, owing 1o the potential for tissue
accumlation, administration of even low levels of ethylmercury 10 pregnant women
will add 1o the.overall cxposure of infams. Thus, the administration of medicinal
products that contzin thiomersal 2s & preservative 1o pregy and to infants may
result in an inteke of alkylmercury that exceeds the levels that arc considered as safe.”

The aim of the present repont is to assess the potential risks of the use of thiomersal-

containing pharmaceuticals, cspu:mlly vaccines and lmmunoglobuhns As dw for

ethylmercury are sexree the repon uses the similarity in chemics) p

ethy}- and methylmercury as s sianing pom! For & _more exiensive dxscnssmn of lh:

risks to human health of methylmercury including data on genotoxicity and

carcinogenicity, reference is made o the Environmentsl Health Criteria 101 on
' methylmercury issued by the WHO wn 1990. ~

uil
TaNE ,.»vt}t:}x\ f~

BO4209

Conbdenint 3 Seprermber, 1998 Pags 312

naR 22 +93 j1p:5p 7
; v 32 B 437 2B4 488 PRGE.Bi1L



RS

o

T
18]
iy

-

GC‘,?' 1

264

concentrations in fetal than in maternal brain. In humans, as in animals, it is evident that
the placenta is very permeable to methylmercury (Leonard et al, 1983).

Disiibution  studics are not  available afier intramuscular or subcutaneous
administration.

Metabolismn and excretion. The gut is the n.mn rovte of excretion; only small amounts
Jeave the body in the urine. The ratz of txcretion of mercury in both humens and
animals is direcily proponional to the simul us body burden. Reporis are available
pointing 1o an average hall-life of 50 days (range 39-70 days) (WHO, 1950). Early data
from human end experimental animals indicated that most. alkylmercury entering the
body was also excreted as alkylmescusy (Dales, 1972). However, other data indicate that
2 substantial pant of the methylmercury is converted to inorganic mercury, dzpc*ndxng on
the organ. For instance, the amount found in facces was mainly in the form of i inorganic
mercury (WHO, 1990).

Accumulation. Alkylmercury has a high potential for accumulation in the body &t regular
intake, even if the individual doses are small. Considerable experience is present from
several pans of the world, enabling an approach to calculate a relationship b

intake and toxicity and of scceptable Jevels of cxposun:. In éase of continuous exposure,
a single companment mode] with a 70-day half-time predicts'that the whole-body sieady
state wil) be amained within® approximaiely one year and that the maxxmum amount
accumulated will be 100 times the average daily intake (WHO, 1990).

i Toxxcm

‘83 18:51

The main areas of concemn selale o indvction of sensitisation and ncurotoxlcny,
pasticularly with respect to the developing bran. The effects of methylmc:cury in adulis
differ both quanutatively and -qualitatively from those seen afier prenatal and possibly
also early postnatal exposure. Chinical snd epidemiological data indicale that -
embryo/fetus is more sensitive to the 1oxic cffects of mclhylm:rc\ny than adujts, Thus
these populations need to be discussed separaiely.

The mechamsm of ‘rozicologic action of alkylmercury 35 not romplclciy -known,

Mthough considerabl s of dats arc available, Mercury forms swable mercaptides
with proteins containing sulfhydryl proups as well as has affinity for amino-, carbonyl-
and hydroxyl groups. The WHO review (1990) indicates that protein synthesis is most
sensitive to methylmercury, especially the first stage of synthesis associated with RNA
transfer. This leads 10 a pencral inhibition of p synth without a selective
inhibnion of formation of any special proteins or gmup of proteins.

Thiomersal has s Jow acuie toxienty. The LDgs in Fisher rats was in the order-of
magnitude of 100 mp/kg (Mason et 8}, 1971). Aftes repeated adminisuation, the toxicity’
is considerably increased. For instance, in 2 four-week study in Fisher rats, the
maximum tolerated dose was less than S mg/kg.

B04211
Sensitisation
Orgamc mescury has been found to cause delayed-1ype hypersensitivity and sensitisation

is a.well-recognised problem of thiomersal. It is gencrally considered that the aliergic
reachons nduced by tiomersal is hinked 1o ethylmercury. However, some authors have
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suggested that also the thiosalicylate component mzy be of importance. Van *¥ Veen and
Van Joost (1994) differentizied 3 groups of paticats: (2} positive o thiomnersal, but
negative 1o mercurials and thiosalicylic acid; (b) positive to thiomersal and Some other
mercurials, but negative 10 thinsalicylic acid; {¢) positive 10 thiomersal and thiosabicylic
acid, but negetive 1o other mercurials. -

The route of administration alto 2ppears 1o be of importance for the sensitisation
poiential, where the intra- and cpicutaneobs routes of administration are associated with
2 much higher misk for sensilisation than the subcutancous and intramuscular routes.
Forsubm of al {1980) described 96 patients in Finland with 2 positive szaction 10
thiomersal on epicotancous iesting. Twenty p of 45 thi }sensitive eczema
patients developed & reaction after subcutaneous adminisiration of thiomersal (S0 pg). It
is not fully clear why the incidence was much higher in this study than datz referred by
Van 't Veeh and Van Joost, 1994, where a Tick Borme Encephalitis (TBE) vaccine
containing 50 pz thiomersal was given inramusculaly to thiomersal-hypersensitive
patients with chinical eczema. In this study, only 2 -out of 65 paticats developed

¢ untoward reactions- at the injection site. These differences inight be due to the fact that
different routes of adminisyation weye used. Datx from. Austria, where & growing
number of individuals have been immunised against TBE since 1974, indicate that thege -
is a parallel increase in the number of individuals sensitised 1o thiomersal (Van 't Veen
and Van Joost, 1994) : ]

From earlier data it is suggested that allesgic contact eczema induced by thiomersal is
sare in Eorope. This may be due to its infrequent exiernal use. The frequency of positive
epicutancous {est reactions vancd from 1.3% in Denmark and the Netheslands 10 13.4%
in the USA (Forsuom et al, 1980; Van 't Veen and Van Joost, 1994), which may be
related 1o the fact that 4 large number of 1wpical OTC products comaining thiomersal are
available in the USA. . . ]
Products contaimng thiomersal may alse causc photchypersensitivity to piroxicam,
“ probably as a result of cross-reactivity between  thiosalicylate and a degraded
photoproduct of prroxicam. In a swdy with 2461 patients, 32 (1.3%) had a positive
. patch test 1o thiomzrsal The highest number of positive rezctors fell into the 4 and 5
decades of life. . K

Néuroloxin‘ty .
In cases of alkylmercery possorung. nevral tissue is clearly the warget organ of 1oxicity

and the central- nervous sysiem i3 enically sensitive to alkylmercury. The meehanism of
this selective damage 13 not wel) undersiood.

Dats from human subjects snd expenimental animals suggest that at Jeast two 1o three
. weeks (someumes several months) elapse between the beginning of exposure and the
onset of symptoms. The first symptoms are p hesia, such as b and tingh
of fingers, toes. nose and hps. funhermore. slight tremor, headache, fatigue, difﬁmi;-y i;
concentration and emotional lability may octur. Mild cases progress no further. For a
mort detailed description of symptoms for intoxication, sce the WHO Review (1990).

- BO4212
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Pre-, peri- and post natal toxicity

Human datz on pre-, peri- and post natal toxicity induced by thiomersal alone are
Jimited. In a rcview published in ~Binth Defects and Drugs in Pregnancy” (Heinonen, |
1977), an overview of 3,482 children with any malformation in relation to exposure to |
Topical Antimicrobial Drugs has been pn:scmzd. Out of 2,918 Mother-Child pairs |
exposed to aniimicrobial agemts, 5§ pais were exposed to thiomérsal (as
ophihatmologic produci?) and 6 children showed signs of mdfonnmnn. Although the

number of cases was wo small to draw any fiom conclusion, conciuded that
thiomersal was associated with an overall increase of malformmons but no rise in
specific abnormalits could be identified Nodauut jlable 10 any 3

of exposure.

In contrast to the limited t of data on thiomersal, there is considerabl of

information on feta) eﬂ’c:ls of alkyhnercury compuunds In the mid-19605"; there was

an outbreak of cerebral palsy sad microcephely in newborns from the fishing village of

. Minimata Bay. Japan (Maisumoto, ct al, 1965)). These abnormalitics were caused by

) methylmercory ‘contamination of the fish in the bay. Similar types of intoxication

occurred in Irag afier seed grain contaminated with methyl, ury was mistakenly vsed

o make bread (Marsh et al, 1980, Amm—bk: et al, 1976). In this population, infants

exposed in were dei aied psych dation and cercbral palsy. Similar

-~ congenital neurolog:c thsease has bccn reponed in other instances of mercury food
conlamination.

Experimental 3nimal models of organic metrcury cmbryoloxicity have associated -
prenatal sxposures. with & variety of different binth defects, many not ssen in human case:
‘reponts. However, the neurologie effects are genenally congistent- with the human
experience. - ! . ’ b

Exposure - ¢ffect relotionships

In the WHO review (1990). deta and calculations on exposure-effect relationships for
. melhylmercury were presénted. These are iscd in this section.

Data from h and exp al animals indicate that serious neuarotoxicity from
alkylmicrcury commonly occurs at bran concentrations as Jow as 10 mp/kg, which in -
humans correspond to 4 blood mercury concentration of S00 to 1000-pg/l. Blood levels
of 100-200 ug/t have not been assomed with any sympioins. For seference, 95 % of
persons with RO KRown CXPOSUIE 10 MCICUTY hnve blood concentrations below 40 py],
Ovenall, 1ol mercury Jevels in blood are regarded as a valuable 1001 for
exposure 10 alkylmercory. A level of 100 pgh has been propased as the maximun‘;
- _ pesmissible blood concentrauon. Boaz13
. . The Iragi dats indicated that an intake in aduhs of 50 pgiday (0.83 ng/kp/d in a 60 kg
: o adult) was assoniatcd with a 0.3% risk of developing paresthesia. This is similar 1o the
- background frequency of paresthesia and can thus be rcgarded s a NOAEL (No-
e Adveese Effect-Level). At an intake of 200 pgiday (3.3 pg/kg/day, 60 kg adult), the risk
- was about § %. A Jong-tenm anteke of 37 pe/kp/d in aduits was estimated to cause
~ adverse effects on ihe nesvous system, manifested as an approximately S% increase in
the incidence of paresthesia and can be regarded as a Lowest Observed Adverse Effect

CanGibrnilnt ¥ Scpacrrbus, 1998
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Level (LOAEL). Such jnake, would result in blood concenmrations of 200-500 pg Hpft
and peak hair concentrations of 50-125 pg/g. Japancse data show that the (firs1) effecrs
are estimated to oceur at Jevels of 200 g He/l in blood and BO-100 pg Hg/g in bair. It
should be poinied out that the background frequency of these non-specific symptoms
plays a key role for the ecwracy of these estimates. Funhermore, the estimated
paresthesie frequency below intakes of aboot 200 pg/day are extrapolations beyond the
observed:data and assume the absence of a population threshold.

“The WHO (1990) has summarised the data on prenatat cxposnte as follows:

Severe dcrangcmcm of the developing ceniral nervous system can be: caused by prenatal
exposure 1o methylmercury. In the ragi outbreak, the lowest Jevel (maximum maternal
hair mercury conceniration during prognancy) al which scvere cffects were observed
was 404 pp/g. The highest no-observed-effect level (NOEL) for severe efferts was 399
pg/g. Fish-eating papuhuons in Cansda and New-Zesland have also been studied. No
severe prenatal effects were seen, but exposure levels were far beiow the highest NOEL
for severe effects in Ing.

Evidence of psychomotor retardation (delayed achicvement of developmental
milestones, a history of seizures, absormal reflexes) was seen in the Iragi population at
matcrnal bhair concenuations well below those associated with scvere effects. A
statistical analysis sevealed that molor retardation sose above the background fiequency
at maximum maternal hair meveury Jevels during pregnancy of 10-20 pgfg. This range
of concentrations in materna) hair is consisicnt with sl available evidence and can be
accepted as the range of critical ¢ i The Canadian study found that matemal
hait Jevels were positively associated with abnorma) muscle wnc or reflexes in boys, but
not i girls {the highest maximum matcrnal hair level during pregrancy was 23.9 pg/g).
The New Zealand swdy found evidence of developmental setardation in 4-year old
children at average maternal hais mercury levels during pregnancy ranging from 6-86 -
pg/g {the second highest value was 20 pp/g). The New. Zealand mercury values should
be mutuphed by 1.5 10 convert them to maximum maternal hair levels in pregnancy,

EXISTING AND SUGCGESTED LIMITS FOR INTAKE OF ORGANIC MERCURY

At present, there are no recommendati ons regarding limits of ethylmercury intake. Due
10 the similanty between ethylmereury and methylmercury, the recommendations for
methylmercury will be presenied below. The IPCS report (WHO, 1990) stotes that the
previous recommendation made by the JECFA (Joint Expert Comminee on Food
Addinves) of a premissable iolerable weekly intake (PTWT) of 200 pg methylmercury
(048 pp/kp/day for an xduht of 60 k) in adults remains. This should be comparcd with
the esumated LOAEL (3.3 pg/kg/d) and NOAEL (0.53 ;xgv‘kgld) for the occurrence of
paresthesia (See Section “Exposure ~ e ffect relationships”).

With respect 1o pregnant women, the JECFA considercd the available dats 1o be -
wsufficient for the determanation of 3 PTWL In the WHO repont (1990), & materaal hair
mercury concentration of 10-20 pg/g was considered critical sinee the frequency of
motor sciardation in children began 1o increase at those levels (hased on the Jrag date).
When companng these data wqth the hair morcury concepuations assotisted with

paresthesia in adults {50-125 pp/g). is appears that adverse effects in children that had
Bo4214
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In the WHO report (1990), it was concluded that the general population does not face a
significant health sisk. from methylmercury, although cenain groups with & high fish
consumption Tay atuin blood mexhylmem)ty levels that are associated with an
increased risk of neurological adverse effects in -dul:s. Basad on that and on an
estimation of the normal use of thi al-contai dicinal products, it can be
concluded that the risk for nevrological fdvcrsc cffc:ls following the vse of such
pruducls in non-pregnant adults is Jow. )

Young children

In young children, m::cnry intzke via {ood is difficult 10 estimaie. Based on 2 10-fold
Jower intake than in adults {i.c. 2.3 pg absorbed /day), an intake via food during the first
year is estimated to approxjmaicly 80-100 pg methylmercury/year. Thus, in relation to
the suggested total “allowed” intzke during the first year of 200-230 ug (See Section
EXISTING AND SUGGESTED LIMITS FOR INTAKE OF ORGANIC MERCURY), the intake of
organic mercury from other sources should not be higher than 120-130 pg during the

first year of life.

National. Immnni:bn‘nn: programs in the European Union (EU) Member Stotes
In Tabk 2, an overview of the maximum exposure 1o ethylmercury vis vaccines
p hi sal adminisicred during the first and second years of age when using

 the Nauonal Immunisations programs in the European Union (EL) Member Starcs is

na® 22

given. As ‘evident from T able 2. there are large differences between the different
National immunisation programs with respect to the administration of thi !
conaining vaccines. The highest ethylmercory intake in any Member Siate during the.
first 12 months is abous 20D pg (240 ug including TBE) and during the first 24 months
about 275 pg (300 pg including TBE). Thus, in sddition 1o the stimated intake of about -
80-100 pg alkylmercury via other sousces such as food {Sec shove), these data indicate
that the proposed limit of 200-230 pg/yeas will be exceeded by abom 2 factor of 2, when
applying c:nnm National Immunisau or programs. -

Table 2: Summuy of Mazimum Potentaal Elhylmcn:ury Exposure from thiomersel conuumng

vaccines in National | Proceams in 1™ and 2" year of age
Member State Upt:  .uarolage Up 102 vears of age finchd. 1™ E'!
At - 0165 mp N 0225 mg
{0238 wath ick bosne © {03 mg with TRE)
5 encephalinn vaccine} . -
Belrom 5 02 mg 0235 mp -
Denmark® Omp . _Bwme
Finlend 0073 my O)mg
Frence - 018} mg ‘ 0.25 m)
Germany Not eabewlated Nok ealculsted
Greece - Norvcadeutswed 0.25 my
Irclend® D mp Dmy
lu{y Not sakularcd 6313
0063 my 0.018 mE
Nun:rhnd:‘ O my _ Owg ]
Porugal 0075 mg . - Simg
Spuin 0.3 mc [:¥)]
Sweden® 0 my ORA‘
BOa16
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(oK 1 No calculaied ] _ QiSme j/

* These are no vaccines & ining thit ) in these national programs

Ir t of is deficient children

Another risk catcgory is the group of i immune dcﬁncnl children which are d with
immunoglobumin solutions containing th I. Two clinical indicati may reg 3
the administration of huge amountt: of nnmunoglohulms in infants, i.e. “gevers
combinkd immune deficiencics™ and “ag globuli "_The recommended dose

of immunoglobulins is 50mg/kp/ week.

In such a case 2 child of 10 kg may be dosed with 500 mg immunoglobulin. ¥ the

concentration is about 16%, then a volume of 3-4 mI/10 kg will be injected on 8 weekly

basis. The concentration of thiomersal in this product can be 0.3 mM, resulting in a dose
of 200-260 pg thiomersal/week i.c 300 - 130 pg He/week, which is similar in one week

to the total permissible yearly intake for mescury in infanis below 1 year. (Example

taken from the Netherlands).

Pregnant women . . . : .

Another risk population is clearly pregnant women. In pencral, vaccinations are not
recommended during pregnsncy but it may be unsvoidable in cenain cases. Another
source of thiomersal may be the administration of immunoglobulins, c.g. an anti-rubella -
immunoglobulin in case of s rubella infection. which in itself is associated with an
ipcreased teratogenic riske As outlined in Section "EXISTING AND SUGGESTED LDMITS FOR
INTAKE OF ORGANIC MERCURY', intake by a pregnant woman of 40 pp/week may be an
acccptable jevel. However, since these estimations are based on continvous
alion, 2 smglc dminisiration of 50 - 75 pg cthylmercory via a thiomersal-
ing vaccinc of giobulin may be accepuable if §t oceurs only once during
precgnancy. N :

" CONCLUSIONS

" 1. There is ample cvadence from the Jitcratore that thiomersal may cause sensitisation
and subscquent allergic reacuons. The implications of this in relation to the use of )
thiomersal as 2 prescrvative in any medicinal product, should be cvz]unlcd by
appropriate expens.

2. The use of thiomersa) in vaccines given to infants in accordance with various
national vaccination programs may in cenain cases result in approximatcly 2 times
higher intake of ethylmercury during the first year of Jife than what can be
considered as reasonsbly safe. Given the great uncentainty of the cstimations of safe
levels in young children, 3t 15 suggested to restrict the use of thiomersal in vaccines
as 2 precautionasy measure. Since resinclive measures on the use of thiomersal in
vaccines within the EU would have wider intemnational consequences, the use of

. thiomersal as preservative in vaccines may need to be discussed with approprisie
international bodies.

B04217

3. Various other medicinal products, c.g. immunoglobulins and ophthalmological

" products, arc also prescrved waith thiomersal. Due o the perticular.concems related
10 the exposure 1o organic mercury during pregnancy, the vse of any thiomersal-
containing product in pregnant women should be reconsidered. Funthermore, the

Conndential B Scpsembder, 1990 Page 1212
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use of thiomersal-contsining jmmunoglobulin products in immone deficient
children should be avoided.
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The European Agency for the Evaluation of Medicinal Products
Human Medicines Evalualion Unit

London, 16 October, 1998
Doc. Ref: EMEA-CPMP-PHVWP-2283.1998

- e }

THIOMERSAL

Report from the PRVWP in October 1998

It was sgseed that while 1hiomerdal has a3 Jow scute 1oxicity, long-term sequelse for both
snd cesebral 1oxicity are unknown.

. Reparding the major poinis proposed by the Rapponeur Ireland:
1. The smount of thiomerss} present should be stared on the label. This wes spreed.
2. The maximom smount sdvised (“Safe limits™) for adults and neonates should be suted in the -

SPC/Data Sheet. Thiz wes not sgreed, only two Member States (Ireland and Greece) supported
this.

[

The label, PIL/Package Leafler, Data Sheet/SPC should contain information regarding possible -
sensitisation,  aeurotoxicity and nephrotoxicity. This was agreed f jtsali and
- nephrotoxicity bui not for nevrotpxiciry, because:of lack of evidence of adverse events seponied

from vaccinanon and the poteatia) impsct on veccination programmes. )

¢ Products ining the lcast of i 3 should be used. In this regard cnmbinniorh
vacoines should be encoursged. ~ The first sermence was apreed. emence-
" - pecepuble because of variation in veccination programmes between countries.

. S.  Gradust replacement of thiomersal in vaccines should be 7 mended with encour ent.of
. . the use of single-dose vsccinzs and the development of preservative-free fonnulali;m. Apart
from ~“encouragement.of the use of single-dose vactines™ this wes sgreed. The UK and France
made sLatements 10 the cffect that co-ordination of international bodies should be undertaken in
determaning » Stralcfy towsrds forwardang this aim. . )

& . Thnomersal in other products such as specific immunoglobuling and eye drops should be removed
gradually or seplsced with s swmsble ahermative. This should be. feasibie penticularly for
mmunoglobuhns - TM‘, w33 scezpied agmin with reference 1o the consuhtation above.

a4

7. ideally, pregnant women should not receive thiomersalc g products. Psrticular
should be grven 10 the feasibility or using thi I-free and D-i Yobuli .
This wes sccepted with the proviso that there would be a review of SPC; for specific indications
10 determine which and for what purpose these might be used in pregnancy.

ST ENTI
COME oo

’
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St 1ol STV 0s8 AL Fev 1esd 1701 018 ASKY

was z2 -99 1p:
' 18:5¢ : ; 33 8 437 284 ae@  PAGE.p27



273

Thiomersal in influenza vaceine nos only performs the expecied funciion of preventing the

8.
vaccine from contamination but alsp is ssid 1o prevent unaccepiable amounts of endoroxin
jeveloping. - Thus iably rcmoving thiomersal ean modlfy solubility, sntigemicity,
immunogenicity and subility. However with the coment » Isbility of thi IMree vaccinss
this problem can obviousty be overcome. o .

This was sceepred within the framework of it with approp bodics 1o & .
strategy. ;

9. As proposed by the PhVWP, :onmkuson shovid 1ake place with the Ewropean Pharmacopoeis
WHO snd_ facturing panticul Iy with regurd 1o the u-np-cl of thiomersal-
containing compounds in oth:r jurisdictions.

This was poeepted.
o~ aw-w\"‘?\!'f'if_\,L
B04221
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Iro-r  11:33  From:IRISH MEDICIAES BOARD ST . T 1800 PLO2AT Jeb-310

Pl it
To sll members of the Pharmacovigiiance Working Party

Thiomersal is an organomercuric compound comauung 50% of its molecular wn;m 3

mercury. At s pra:muvc it flfills the Ph dnzds and is idered by U 3
Ph. Eur. s 2 ‘necessary’ :omponcmo{mmdm:pxqunuuu of vaccines, cye drops am
immuuoglobulins. Thiomersal is coptained mainly in the Janer bot it i5 also present In
nessl and topical cream preparations. “The safety of its use has been questioned because s i
e . * Possible perinanl toxicity, paniculasly cerebral oxicity. -
Sensitization properties. .

In April 1993 the CPMP as pant of its revicw of the sefety of thiomersal and oth:r
DfpRDOMCTCYTials a3 prescrvaves in phnmnctuncd. poscd two objectives to the PvWP ]
fallows:

_» TBe risk of nevroloplcal cffects in children when lhmnctnl is Idmln]m u an
excipient in the different types of madiclnal products: V snd
eye preparaiions, should be evaluaird.

-« Therc is ample evidence from the licrawre that thiomersal may cause sensitzadon an
subszq slepic jons. the clinical) implications in relation to the use of thiormen |
as b excipicot in.medicinal products sbould be evalusted.

Background

Besed on WHO dews (on methylmercury derived from epideminlogics) studiec) & wotd
allowable exposure of 200ug of mercury during Whe fust year of 1o and 200ug per wee
. in the adult has been considered as possible “safe limits’. Food intake plus iatrogenic
sonsees would both be included in the sllowable exposure.  To calculale the amount of
mercury ingesied in food is difficul. Yo the sdult (his is mainly in fish or fish products,
“The amouht Suring the first yesr of dife hat been estimsted as 80pg Jeaving a isgopenic
\imit of 120ug per year. 1s 200 ug per year » “safe’ limit dusing the first year of life?

That question is difficult but ammal Imorkey) studics indicote that toml iomersal of 41 -
2280up (Hg comcnt 207 - 1125y3) given mxunlully over six months produced no
evidence of toxicity.

Aliry) mercury can pats througb the lung alveolar tissue, through intact skin snd is reedi ¢
absorbed from the G.1wect. Once in the body it finds few barricrs and passes yeadily &
the cerebrum, Jiver, Jung and fed cells snd into almost sl} tissues. Becausc of s slown ¢

B04222
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" half-yessly limit may wel) be caceeded when allowance is made for possible mercury

of excyetion alkyl mercury has a considerable potential for accummlstion in the body. A
smajor targot DTEAR i the centyal RETVOLS SysTemm. Sigunificant upns\lm may cause
nevrologicsl disturbances and ib severe cases, cerebral palsy and micvoencephaly. Xt
crosses the placents mote mdilymnmbcxlnmsurmnwyl@tocnlnssuc
concentrations may exceed those in maierva) tissues. Embry ity and teralogenicity o 1
mm;uryuminlhcdicthasbcmdcsuibed i\l;uh.birdtmdmmmk.

Aly} mercury bas a swong affinity for amino acid sulfbydry) groups and quickly becomne
bound 1 proteins or polypcpride chains. It can also ihibit sulfhydryl group-cnzymes am
may act disectly upon DNA repliestion and protein synthesit. Ch fragmentatic «
has been obscrved. Electron microscopy techuiques have shown that organic mercurials

‘bind 1o plasma membranes, Jysosomes, endoplasmic reticulum, golgi, mitachondris snd

nuclear envelope. Some ccllular degeneratiod could be due to the distuption of such
membrane structures sich in thiol groups.

Vaccination in the neonste

Vaccinalion programme jegimens have been reviewed from all of the EU' Member Staes
Vaccinstion schedules vsing thiomersal-contnining vaccines (diptheria, tetanus, pertussis,
hacmophilus infleunza) lkes place in most EU A 7 States b 2and 6 hs, o
is poted that 4 countries do not-use thiomersal-conmsining vaccines in their nationa)
jmmunisatios programmes). In addition, in some countrics hepatitis B and tick-borne
encephallits vaccines contsining thiomers) may also be given during the first yenr of life
‘While shost EU Member Statés (except possibly Austria) would administer an amount of
thiomersal per ycar within the sccepted limit, if one conclders that at'6 months D/T/ /P
HIB will have been sdminiciered cither as or binati i th

content in the dict.

Eye drt;px and lmmunoglobulins

The concentration of thiomersal when present ip eye drops or immunogiobulins is of the
order of 0.0 %.  The 10wl amount in any individual cbviously dependa on the voluine
uscd but in sdults is unhikely 10 exceed 200ug of wercury per wesk. The use of eye drmy ¢

ot im ¢ 4 g ! in the could apprecisbly increase the
cxpasure to mercury. While the sumbes of vaccinations during prepoancy is Mmilicd,
cxposure 1o rubells mipht involve wesunent wath i glabulin snd shesus c

mothers wha receive thiomersal-comaning s oti-D immunogiobulla might be exgosed 10
S0ug of metcury. . ’

Scmldinlonl.kmnlimqunily

Thiomessal is one of the most frequent sensitizers tiroughout the world.  For the ™Oost | ut
it would appear that the ethylmeicury part of the molecule is the allergic determinant.
Some patients chow positive 1 the hiotalicylic P only whilc others 11 &t
t0 thiomersal itself but not to wnorpanic or metallic mercury products of thiosalicylaie. 1
generad there is no crots-reection between thiomersal and mercury except in those tases

M0 477 2As ann Pasc pan
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~wnuemmrymm¢ewasnmucrsicdmmwmvﬂ§fotimmmw
- oAt jyen Smd:zlm 'k.l?‘h‘dw 0] 4
mmmsmgphomhypenmskmty:om t. is most likely provi
gyummmmmmmmmaammn;mmmmmamﬂm
reaciions heve becg reportad 1o ravge berwesn £.9% in G 1y 10 1.3% in Dy x.(
. mwmummmpmmmmwmhumnw t
i sonaitt
mwn}induud:ideeﬂwdn:ww:mdmhwmhm;bwmhcxmm
mmmmflwmmlwwmmuwmmm
don with thi particulasiy when the deep subcutaneo
of intramuscular route i used since there Is & Jower risk of sensitization with these rou:

Hypersensitivity ta thiomersal is more frequent amongst healthy young peopls thax amon ;
eczemmous patients and I more frequent in wamen. Severe reactions to thiomensal are
uncommon and alergic :onun:wana 1 nre, Mcxnnyhubcmmplum in

e.g. hrits. The machanicm hy
which Jt dpes this Is vaknown. hmyh:hyalmnngme :_ feiey of eellul
rendering them “foreign™ 1o the host, bowever maw:ymy also mwtfnre with 3 mmn
regulatory calls resulting in toe g ion of an watf-scif with g of the
suppressor T lympnocyt: haxmcc necessary-for preventing the formetion of aatl-sclf
anttodizs. Such 8 reaction could have cousequances on the ability of the hast to
withstand viral attack. |

— Clinfeal significance of senditzatisn
Altbough topical fong including akin redctl mdtyomanmmbaenr:pam [
gencral these bave not bosn severy and whlls scuts anep

+ immusoglotulin hes been reporied this appears wbe an lniraqueax SCRRITORCE.
Neverieless type 1T and IV bypersensinvity zeachions do ecour pardculany in the young
healthy and fernale paticat and while thiomerand has » low acuto toxicity, the possibilly s st
exposure Lo very small doses may bsve. subtie but significant chromic health effects capnt
be exciuded sinee ¥ 4 of ethyk ¥y may acsur with repeseed administadon

Neorotaxitiry

The zentral narvouds spstem i warcmaly sensitive ©o alkyl maroury. Significant exposure
thay tause neurological disturbanses &nd 1 severe cases, cerebral palsy xnd

microencephaly. Thb posnt is exiensively distunced in the WHO review (1990) howeve ft

is noteworthy that calculotions indicase that 30 intako of SOug/day of mercury Inanagde ¢

would involve a rist of about 0.3 %, of ihe ocourrence of symprosms of paresthesia, ths £ 31 .

symplorn} wf heurotoxiclty  Bearing in mind (3L § AEORALS coulkd recedve thrce star. dow +

of 25g each of mercury during vacewanon in the first four  six months of life and th :

accunmylotion of cthylmescury can accar, the risk of toxicity muy be higher in this age

group. .

In summary while thiomertal bas & low scute toxdelty the Jong-terra sequelns forbo b
renctrizatian and:unbni toxicity are RrikBowy.

BM224

¥ TT con sales

- - .
- A g S0z son ParE may



LRt

277

’(\(‘\?\‘
?M,:'“
. <
‘\.:.mu-, .«um:::ua [ .:::i:':t
gy, Sy b%v-m’w..‘”‘

3. M

W25 Lo

L. K ha.

(\ﬁf’ "‘T:A\-
N



- W ’ .
@ Tha Europes Apency et Erabation of Madicine Produc
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. t
s co
B BIOTECHNOLOGY WORKING PARTY
.mmbkmdhmuﬂmiabuw&
Blepharmurraticals

mnwyw.mm&wmmwmmmmmww
npmrmmhophxmzmmh.

-n,ccpw da poper oo thi mm;:mhwm
wmvdmnhmm %lmbMWMMMmh

From the CPMP the following quertons wore addreised b the BWP io pasticular

L Therathanalt for the inctusien of Gdoeeraal fy madicinal praduct

medmmmpmm:mwmwy

a2 3 suintion br 8 Mispenss Mb‘dnp!mwxﬂuﬁ!bm%'

cas potcssially suppont bacwerial and fmpx! prowds Fuhmcmmm
mduhn;t&amndh\cbuwumdum:w L of“ fead such as

i wrder s mind P ial infections’ i the recipd vﬁdmkfnﬂ.kh&:ﬂ
2 3 In the Ett thas a3 5 bialowical oo shafion i these "

. mmumumydmmmnmﬂﬂ&mm;w This

m}wummd&mxmuhu‘m.anfw

-broaching of the scad ovix » ponod of time. The benafit of inclading 3 prescrvative io the

forpmlation of thear prodncts — prrricabety by ronld-dase comtmines — s Ywen mcogoised by

mpers specialising in de devel of Bicloyical pend mvugm
mgmhmfﬂth:mmm&nnymhm‘ that sl biological
mwmnwmmtwm:mmm
mmmdmnhhmn&chxmmm iners for the of
TEORUCRL.

hmm;mxwkd&l».pﬁn(&%nnm}n
u&x»mcbdnuushw of the.

o

hulnﬂywmmn&lﬁnn\hm:dnaamm!kmdaﬂmmh
wpmmmmm-zawmhmmu-

s proacrvative woald micembinlopical mafary of & single-dow for exsrple, the:
m;m?ﬂm‘cmum;mlnmh&rm
y i ' ey .

withow
mmﬂmwwyd&«mq.mdmw
=xncs, umﬁh&m-&n&-&mm&ﬁmm .

l Are thers smruable sternatives te thieaersal arallabic? -

mmmmmhmmumdmw;mﬁm&mwm
of bolopical prodocss incleding  wacomes: ©g pocacl oeacl Jpbmoxyethane and
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Al these poscrvatives fulfil e ph 3 by msa
Incindes B bl Jesati dmv-ddq-dwﬁuzmno
o iddﬁ, pazing P

ing and
fetyhoaicity of Geme prodocs Sms bow eximaced o be

Is the opinioe of the BWP, mm-hwdm@-ﬂuumm
led to a sitaation whers preservatives in softe bislogicals are mo longes mexcasary. Therefore,
hmﬁmbmwmm&&wﬂm

deb—lw

kY l-mdnnmavid"- ] frocn medicisal pred:

Gmﬁnhah&a:mmzm'hmhwamu
M-p&mmusmwwmmmmmn
of orgrootocrrarial i vaccine producsion bas 10 be d o3 8 cxso-by-cate basis
angmmlh:foum .
hwcan-mn(nmm
. anmwwnhnymkanan&dm—kd&udt
Mﬁ--wldwnymvhdm

Considerable devel and validation wark is quired to 1 vaccine i
Mnammhmm%mammhmwk

&

In order not t jeopardize vaccine supplias and i irats it B advi w0
introdk qu for the elimination of orp mmnmm-
pradnal bazis. Additiomal di ious i whe Zppropr lml-ybem-yhbuuvy

Mn@uﬂmwkpmwmzmnumﬂnuhﬂm
:mglohbmmmx wnd i severa) biopharmacruticals,
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ANNEX 1
W&mubmwumdmmnw_ An&m_
mummmhxwm ting & O and

Binlogieal Aspucts of wv.mamawmnmmmnm
the xpprvach W the preecrvative problcs xnd pobms oot
'Mpmwmk cluded ip the frishad prodact galess thelr tan 3
WWMM%WanWWnEnm
bex zony be jamified io the cane of inepivand vaccines which:

v gae present in owln-docr cogiainers andar
» wrc presented as suspensians where seriling oo/Bltration it tmpossible.
In alt cares where propasls are rode that grodfocts consmin aniimicrobial prasorvatives:

- ‘M&unuMkahmemM
i aliares d in this

e e ien of the mvdm; v-mwuwmkmmn‘

the fintshed peaduct specificsdons in sccordance with B "
. &@w&mﬂmwdkmﬂnm;hhm regoiomers for
hmvm

- hwdmwmﬂuwdﬂmyw&z;ﬁudw
iboald be demenrmated,

“o e name and atracion of the icrobal preseratives shotld be vazed bo the
fhng. i °

hnh:ﬁnhymvn}vem&uppﬁm&bw)d:mﬁd&:

. the effecy s agrint 5 s} ol rohial

- bl oo wath the Forsad (foe k. thi

J may b
mnmmdemm»&;mmwwm

. madnmphndnshhpm umgumty).
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ANNEX T

WMMMMWMW

Mghi<osc perenteod YagSnan

» These pequivn the presenco of 2 prervative o sosarc microbial sifety &mnglhdrucvhl:

ﬂhmmmlpﬂdmmkw

uue:.hkmeat ] ioes the wae of mulddoss contxiners is
ki grd Bs oy b mvh:&mdmwum“:
fundanerally safer epproach.

Single-dore VAL

hmﬁ:mumﬁuhnn@ﬂnmﬁfum’nﬂmm

1o prevent hacterial/fangal contaminaen daring use, snce mch are only

mdwia‘u&hm}kpmﬁmm(nbdumﬂwkndnﬂwdw

in theme products me:

» In somc vaccines thiomorsal I also used Gwing the mamufactaring process of the active

) " inpedient oedf. Io such cases the orpaacroercurial mry mbuqﬂhdh
- . atigen. A well known cxmyple 15 mffacoes veccine which wilises egye i3 onc of the sages
of meouts whers the nddition of ti J p the vactine from codiaminating

and froms i bl of eadoem} s foc 3 the
Mmdmmnwukun&ﬁmmpdpﬂmmlhh:-
w&ﬁymwmmwmnﬂ-ﬂmm’mu

- with TBE-waccine, that removal of tha vl is pomijble withow changes of the
mﬁwdm(mu.qummmmmm
) of ocg \pound: mv-:auwndmdonbuuhc

cnlu.u:dcalcncbymcbuu. . o

. mzﬂn:llumnludbunuybcud o fill both mulddore (whars the presence of a
mnnmmd)wmdcmmm

* Vxxincs are oftco mrbid: dus trbidiry would mask growth of & microbis) conamination
mm-wm;m-wmmdnmmaw
-nyluncb:lm L
9 - menwh&xvmymhmwﬂmdhdmwmh

e panae of Ox formalation may peecinde tham from

h:ngmb;mvmwy\dmﬁh‘ T}clddmmolmnumohd

preservasve th Peovides ad with sespeat to rednction of patential
microbdal couamination. As s leatuss of ’ | % amd develop g
to the masafacr and p should be 2gad 1 reduec the peed for the

mdunudnumd:nlmw.
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Hurnis Mecscsnes Evalusiion Unlt
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SAFETY WORKING PARTY
ASSESSMENT OF THE TOXICITY OF THIOMERSAL IN

RELATION TO ITS USE IN MEDICINAL PRODUCTS
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‘Thiomersal (Figure 1) s 2 organomcrcuric preservative with s MW of 405, of which
the component accournts for abour S0% (MW 201). fis antimicrobin action ks

oy R,
rehated w the release of etbylmeroury. after either spontancous o enzymatic breakdowm,

of thiotersal foto cthylmercury and thiosalicytate. Thi —-ﬂumlytmdm
vaccipes and immunoglobaling but is also p ‘io other medicinal p e
ophtheimologic prodixts, t
mmatypmﬁkofakylu&mnyuvnysumhrwthun( byl y. Thereft
&nmmmofn}ucfmm:wmufnsbmm:b

cthyimerxy. hmmmcmow;mipmﬁ!scfdkyhmwymdofwﬁc
inorganic merrury are markedly differcot.

'immWofmmmwmmumawmm
duc to the presence of ethylmercury, the potential risks of neurotoxicity. In noo-pregoant
aduits, » Permissible Totl Weekly Inake (PTWI) of 200 ug methylmerciy has beerg
. xz:omm:adcéby:ba'WHO(wmmmmkmwmm&ﬁm
for « maximal mtake by pregnant women or infamts. These arc conxidersbie himan datx.
thar indicate a higher sentitivity of frtwscs and infamts then of mdals, duve 1o the
vulncrability of the developing bmin Funbermore, owing to the pocential for tissoe
accumuladioe, edministration of cven low fevels of ethylmercury to pregnant women
. Wwill 2dd 0 the overall exposwe of infantx. Thus, the adminisration of medicinal
mmmnmmmmmdn-mmwmmmmmmmm
md:mmmk:nfdhﬁmmmjmumxﬂsxb:kv:!s&mmmm&mdun&

Th:umufxbepmzmrzpcm::wumsm:potcnmlmhof&ne\u:ofthw!
, cspecidly vacci .t.nd gobuling. As data for
:Yhylmcmzyu-mth:rrponmm: itnilarity in ch
c{hyl-mdmedzylmncwyu-mmgpnmForamnmmumvtdlmonoﬂhc
n:bbhmmbcll!hofm:ﬂxyhnmm’mdudm;dnnmmmxkuy:nd
care eft s msde o the Environmenal Hukix Criteria 101 o0
mztby{nmnwynsuedbyxb:WOm!m o

i v —y
N i e 5

(S : -

Contiterant § Sammmer, 1928 ;mm}
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FATE IN THL ORGANISM o o
Sndies on the sptake wnd dismribution of thiomersal in bumas and snimals have showwn ™
thit Jt is primarily tlen up in the Ever and idoeys bat aiso in the brain, skelemal
-muscles wnd other orgxrs including skin. ln the body, it is mainly coovened

vt v wnd thicsabicylate as bs indicned in Figare 1. The thicmlicylate substitacnt
P lr.sl!zlipcphib'c:s' v of thi ¥ th (S '-v&- - Fony g
more pible 1o the riyl y residve. Etbylmercmy and otber alkybmerc ury
compounds hxve & high affnity for sulfhydry! groups and bind 1o eg. proteins or
polypeptides fn the arganism. 3

o
O""r“sﬂﬁ
TeiguertaL
4
e .
B : e 0
7 Sty . @
Catag. ’ AL £l

Fig. | Svucture of thisenersal and i ‘disocixtion to form abylmercery

Emlllhcphm m‘-’!d\m
Dts more {Leonara would appear 1o, .
j“Z:mapccuhulﬁiwtyofumWyfwxbc{mmmm;:i:“h'smﬁ?zm 3
[P nsiderably ighcr
e * Semimaer, v
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mmhbﬂtmmnmdmhhmu.nnm&nnmm
the pis is very permezble o methyl (Imdt!ﬂ.wm

Dmbmmmmavﬂhbkaﬁumlzum&w

administration.

Metobotism and excration. The gin iy the main foute of excretion: caly small amout s
cave the body in the wrine. ﬂwnuofw:dmofmnynbo&hmmd
snimals Is dirretly p i ‘ bady busden. Reports s svailable
mmmm:mkﬂ?ﬂfed”ﬁ%kw)&ﬂﬁn}%&!mmm
from human md A thie most alkylmercury antering the
wmmmummxmmmmmumm
» sub J part of the methyk ¥ is convened t joorgandc mercuty, depending ot
the organ. meﬁemtfomdm&usmmnnlynd:ﬁrmdwmc
um:m-y[vﬂo 1990,

Amubtka%aaxyhnahgﬁpo@&iﬁx%ﬁ&um&bodyﬂmgﬂk
mnnmummdmmmmn.ammwnmm

several parss of the world, emabliog w approsch 10 caleul betaeery
nmkundmmymdof:acpnb)e!mdupomhaze{mw
" = single compartment model with & 70-dey badfitime predices that the whwlecbody steady
sute will be amtined within spproximaely one year aod thet the maximum amoune
. aszumitated will be 100 times the svenage daily intake {WHO, 1990).

Toxicrry

The mzin srexs. of concan rhite 1o induction of RT T icity,
mcﬂnﬂy“mmpcﬂwtkdnthmbmnm:ﬂmo{mﬁymyu‘dﬂu
differ both quapu! ely and gualitatively ﬁm&xm&!mﬂ!ﬁm‘bb
.xlseaﬂypezmxw:xpommmwu!wdx,‘ Sol thyat
zmbryo/fmummtmdwwm:wm cffects of mc&ylmm&naadxﬁn.m
popu)anomnccdmb:duaumdxcwmly

The mcchu‘xim,n!’ toxicologic action of alkylmercury s pot tompletely known.
afthough considereblc xnounts of dsta are swailsble. Mercuty forms stable

with proteins contsining sullhyaryl poups & -d!nkualﬁmryﬁmmm—,m'boml-
mdbydmxylnmmWOnneW(lM)m&au:&nmsynﬁmgsw
_senxitive to methyimercury, nmnummdmwwmm,\
mansfer. This leais t0 & geocrad wbibio af p ntth without » selecrive
'mmumof&mmofmrmdpmm mgmupofpm:ms

momwbu:luwmtonmy The LDy in Fisher rots wax in the order
{
mgnmd:uﬂwn:yk;ﬂdxmnd 191, Ahumpu:dld!mwmﬂm,mmm:y

b in & fowr-week sud S
mlxunmnmlml:ddnscmh:nﬁmsm Y i rz, the

Ssositisstion

Drpmc merciyy bas bc:n found w cause delryed-
type hy‘p:rsqm ewtiGaation
Y uel)—mcvgmxd prodlem of Yuomenal. It g ?“qjﬁx [N !

8

' d by i 1is linked 10 ‘f‘“ "YRM\’cf!omcatﬁhcrshv:
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suggeniad ther also the thlosalicylaic component may be of imp Van 't Veen and
- Vam Joom (1994) difforentiared 3 provps ummmwwm
tegative to mercurisls and thiosalicylic acid; (b) posits w th al and some olGher

mwwmw&ow.akcm(;)muwwwmwﬁ:
wd.hnmv:wurbamutm!&

mmﬁ&waﬂwmwkc{mmﬁnm;mm.m
pumm&cmmmcmmmmaf demin e d wilth
+ moch higher risk for sensitisnion thas the sub and & lar routees.
Faestrsin et ol {1980) doscribed 96 pathents in Finlesd with 2 positive ruction w»
WmWWqum« of 4% thiceeessl-sensitive. coreves
patients developed 2 rearts ion o thi 1{SQ pg) 2t
;smwydwmmmwmmmmmmmmmq
Vm'an:n:nqun)oos;!W mnafﬂ‘mwmm
50 pg th J was gives ¢ datly o th i
pumnw&cﬂmmlmm&hthuﬂ\dr.odrlwdsmw
jons at the fnjection site. These diffevences mighs be due to the fast thus
m:mdmnmmmmnmmwhﬂ!-m
. member of individuals have been & iscd against TBE sivee 1974, tndicate that therr
i & parslle] incroase in the tumber 'of ipdividusls scnsitised 1o Giomersal (Yan 't Veeny
and Vg Joost, 1994)

From caliet St is suggesied that atlergic contaet ecyems indueed by thiomersal ix
e in Europe. This mxy be due s its infrequent axromal use, The frequency of pesitive
epicuancous test reaciions vancd from 1.3% kn Deamark and the Nethexrlandy w 13.4%
in the USA (Férswem ot al, 1932; Van t Veen and Van Joost, immmgy\,c
- relwed o the frct that » birge number of topical OTC prodh z ! are
+ avadlshle in the USAL -

by

Products conumning thiomersad mx)‘ uxo cawse phot ivity o p

_probably as x rexuht of crosseesctary berween u;mnhcyh:z and a dcgndd
prowproduct of pirxicam. In x gy with 2361 panenis. 3 {1.3%) bad » positive.
patzh st 1o thiomersal. The highen number a!’ pomnve seacions fill i o the 4* wnd $*
decades of hfc

Nevroraxicity e

In cases of dikylmercury poisoning, noral burue 13 tlercly tb: arges otgan of toxicity
- msdxc :znaz! _Brrvous tystom is onuaally u:nuuv: 10 afkylmercury, The m"du..:sm of
thes damage is sor well und

Duu. from human sdyects and 1 is sugges that at least vwo to thyee
m(:omm:mm)chmmhkmdwm&:
onser.of symyp The first tymp e such a5 3 vineki

of fingeny. wes, doso wnd fips; funhermorx, ﬂrwmm w&_mmm )

eoncrpirkbon aad emotional labibity may accwe. Mild cases progress wo further. For 2
moee Scuited & ipsi nt, 7 fmmu“\'%%ﬁwwﬂﬂﬁmwum;

Contimamnt
: B Mm99 Fepenll
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Pre-, peri- and post naral texiciry . )

Bm&nmm.yai»mdmmmmﬁgww&bmﬂd?&m
limited. In 2 review published in “Birth Defacts and Drugs in Pregnancy™ (Heinonen,
1977). an overview of 3,482 childeo with axy ol iog in relation to cxp 1o
Topical Amimicrobial Drugs has been presented. Out of 2918 Mother-Child piErs

i exposed to xntinscrobial agens, 56 paim wrm cxposed 1o thiomersal (as

ophthalmologic product?) and 6 children showed signs of malformation. Although: the
nupber of cases Was 100 small to drew any firm conclusion, the suthors conciuded theat
thiomersal was associsted with an ovendl increase of malfermations but po ribe an
xpe:iﬁcnmmﬂiﬂsmuldheidanﬁfwd.Nodemnuihbkhmmym‘
of exposure, - .

" In contrast to the hmited of data oa thi al, there is considerahl of
information on foal cffecys of alkylmemury compounds. In the mid-1960s”, theze was
an outbresk of cerebral palsy xnd microcephaly in newbores from the fishing village of
Minimana Bay, Japm (Mavsumoto, et o], 1965} These sbmonmalities were caused by
methylmercury contemination of the fish in the boy. Similxr types of intoxcicationn
occwred in Irag afey seed grain inazed with methybmercay wes mismk used
10 make bread (Marsh et 21, 1950, Amin-Zaki et al, 1976). In this population, infasks
exposed in mierp demonstated prychomotor rerardation and torebesl palsy. Similar
cbngenital newrologic discase has bern reporiod 1n other instances of merewry food
tonumination. - - .

P

Experimental animil models of organic ¥y cobryotoxicity have iatedd
prenatal exposures with & vanety of different birth defects, many ot seen in buman case:
repotts. However, the neurologic effecis ae geoenlly 3 with e h
experience. |

Expoture - effect relationabips

In the WHO review (1990), dana and calculations on exposureeffect relatianships for
cnctyyimercury were prssentzd. These are sumrnarissd in this section, -

Das bom b wd copert J wnimals indicate that serious nevrotoxicity from
alkylmeroury commonly barun m bnin concoptsbons 13 Jow as 10_myg/kg. which in
humans comrespond i # blood mertwy concentration of 500 1o 1000 pg/l. Blood lovels
of 100-200 pgA kave not bern asaociuted wath any symploms, For refornce, 95 % of
persons with no known exposurc o mooay bnébbod:nucmuimbduwwm
DvuﬂLmlmmqknhmumdmnmd:du-vﬂuNcmlﬁruwnhg
- mma&y&sxﬂnﬂy.&lﬂﬂdlmuzﬂm&m,, d ms the ]
" perminible blood

The Iraqi data indicated that gn utake in aduls of 50 pp/day {0.63 ugheg/d in 60 kg
#dall) was' associnted with » 0.3% nsk of deweloping pasestheaia. This is similar 1o the
backgrmmdﬁu:(uu:ynfpummdwﬂmb:i:;nd:d.uaNDAﬂ(Nn— -
Adverse Effect-Level). At an intake of 200 pg/day (33 pgfkgiday, 60 kg ndult), the risk
was sbout & 4. A long-trm mtake of 3-7 pr/kp/d in adulte was csnmaled 1o cause
rdverse cffevis on the bervous synom. manifested as an spproximazly 5% increase in
nximidmc:ofpumbzhmxdcmkm;udcdn:bwm%andAdwEI&q
BO4236
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AﬂlSu&hﬂbmﬂdmﬁinbMdeswmﬂw
E‘glkbwwmmﬁmd5&lzsuypiwwwdmhm®
are cximated 0 oceur &t Jevels of 200 pg Ha/l in bicod and 80-100'pg Hp/g in bair- ke
wgwammmwwmormmﬁcw
ﬂmxkqubr-kmnqomemFuﬁmhmud
fpumhsbqunﬁﬂb:lwhukxso&bmﬂ%ﬂpg’dxymmhﬂmb:ym&lb:
" observed date aad the sbsence of  papulation threshald

14 .
. The WHO{1990) fixs summarised the dita on prenatal exposare s follows:
- - Severe derangement of the developing crntnd nervous sysems can be caused by prenmtal
exposire to methyimescury. In the tnqi outboeak, the Jowest jevel (maximion maternal
: bair meroury jop during pregnancy) st which severe effects were observed |
| was 404 ppfg. The highest no-obsarved-cficct level (NOEL) for severe effects was 399
_pd;.Fuhwinxpo‘PuhﬁminC.mdausz\v-Zadehwdsobemsmdid.No
-+ scvere prepatal effects wert scon, but cxposure levels were far below the highest NOEL
" for smovere cffects 1o Trag. . )

‘Evidence of psychomotor moudason {delsyed  achi ot of develop [
“ milestones, & history of svirwres, sboormal reflexes) was seen in the Ingi populstion at
roaremal hair concentrutiom well below thosc associstcd with severe offects. A
amistice] analysis revealed that motor retardation vose above the background Bequency
a1 maximumn maternal bxir mercury levels during pregnancy of 10-20 ug/g. This ranpe
‘of cont ions i J hair is 3t with all availablc evidence and can be
accepred as the renge of entical 3 The Canadian study found that matemal
bair levels were positively assccusted with abnormal muscle tone or seflexes in boys, bur
“not in gurds {ibe highcst pusximum cuicrnal hair Jevel during prognancy was 23.9 pg/g)
The New Zealand study found ewdence of develop ! reardation in d-yexr old
‘ehilarin af average matrmal hatr morcwry levels during pregnancy mnging fronh-6-X6
" 4igfg (the second highest value was 20 pg/g) The New Zealand mercury yahues should
be mahiplicd by 1.5 to copvert them to moumuan matetoal bair levels in pregnancy.

Exs$TInNG AND EUGGESTED LIMITS FOR IFTAKE OF ORGANIC MERCURY

AT prevent, there e 0o recommendssions reganding lunits of ethylmerary Inake. Due
1o the supilurity betwean: ¢ty y and hylmercuary, the med for
methyimereury will be p 4 below. The IFCS repart (WHO, 1990) fixtee that the

provicus eeomumnendation made by the JECFA (Joint Expent Comminze on Fi
‘Addiires) of & preansmable wiersbie wockly inmke (FTWI) of 200 pg methylmeicury
{0 4% ug/ky/day for an adult of 60 k) i adules remains. This shoudd be cormpared with
- the esnromted LOAEL (3.3 pg/p/d) mnd NOAEL (D53 pp/kg/d) for the oetumrence of
perenbosls (See Seetion “Exposure ~ effect relanounships').

With et 1o p 5. te JECFA considered the svailable dmts 10 be
Anrfh fot the o ion of « PTWL kn the WHO report (1990), a maternal hair
mwmmdmof!&lbwlmmid:nd:dm&ﬁmmﬁxbm:wyu{
@tmmimhdﬂ&mhmwwuﬁnumwmmhq&n)_
When companng these data with the bair eIty concontations muociaed with
purestbens is sdults {50-125 pprg) v sppeass that adverse effects in chlldren that kad
been exposed in utero, octurred at about § bmes lower matcmal hair levels. In omdex 1o

Cosfiman o [yomm——" VegeWiZ
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m;m&ﬁ:hﬂehpmmmkbwwhmnr
mmmwmkndmwawxmummoﬁf;:
smethyimeroury pe/kg/week in a 60 kg adult) by & pregrant woman mighet

mma&mmmwmeﬁczzmwwmenamﬁm, :
However, it should be poinied our that there are no dan svajlable o st 2 NOAEL in
mmwmmmdufaxmnﬂmmmbczmﬂish&ﬁeﬁm;im:bcvzm
summarised in Tabie 1. .

) _t
Table | Suramaty of Brits for inwuke of acpanic mercury.

Categery Istske (60 kg | mesdy ®abe § piditinas] remaris
nduni) weeces Iratinn Hr lo beir | .
FIWIECEA) | 200 pywrck =~ | Esrned tower fonk 71 speed sk Jovel in adiins
O 3dpgkpfweek= | BVE {WHO mo)
Sabughogidey  }:
aduhs (calcolemed) | 50 pgfdey €. % parcithers »
ot patimaed) | 3.7 ushenident $0125 poy % puresthesia = LOAEL
TR woTOm : 1020 g’y (odaerved) e R L )
. ciildean LOAZL
PPN WonCE | 40 pgivect =057 | Estosaied lower Jomit 14 | cnicaed wic level
FTWI(RIVM) up/kpierck Y y :
0.095pw/kp/dny
* Jong-term inake -

1t is known that 'the most scnsitive develop, I sywmp following exp during
pregoancy have » ingical chirecier. Funbermore, the peurological manirarior
continues several years after birth (Dobbeng and Sands, 1973). Thus, it is likely that xio
. young children bave 3 highes sensitivity than aduhs. If childres youoger than | yexr are

regardod as femsed, the tame limit as fot pregnant woten could be applied ic. 0,67
pp/giveck, I » child (wcight ar buth 38 k) grows up o 1 yexr (10-kg), the body
burden way initally be spproxamately 2 pg/week and § up 1o approximately 7

ugfwerk. A ol “aljowed” inake for the first yoar may be estimaned w eppeoximacly
200-230 pg (26 werks of 2 ug + 26 weeks of 7 pgd. .

EXrECYED Exrosune
Geoers) popelation A .o )
Tbe genmral populmtion i3 prumarily exposed w mohyimerowy duough the disy
Howover; air.and water, dependiog upon the level of costaminstion, cas significently
canuibune 10 the daily inuke of R wermury. 1o most foodsufh, métury is lagely in
tic orpanic form and below the hmit of docction (20-up mevcuryfky fresh weight). Fish
and fich products are the 4 sowrces of methyl y in the diet.
WHO extimated that Rursians bave » dajly inoke of about 24 pg methytmercary from all
sourees, resulting in & daily sbsorption (25%) of rpproxi Luug.f}:mdﬂy
inuke of alt forms of mercury (including metallic and aryimarcury) has been estimated
o 6.7 pg. with an 2ddinos of 3.8 1o 21 uy of merowmy vapour from dental amwlgams. it
preseat. Intke of mertury-contnning fish, tven for b vming small
can markedly affect the total itke of merwury.

-
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In the WHO repont (1990}, it was concluded that the pencral population does oot Face x
wwm&*mw.um@mmmy;m%
comumption may sfain bleod methylmorowy levels tht me mocinzd with an
i d sk of ncwologioal sdverse cliects in adults, Based on that a0 o an
stirpation of the } use of thi J ining medicinal producys, it cxn be
concinded that the tisk for acurological adverse effects following the use of such

_ products in pea-pregrant sduhs is low.

¥

+

: Yun::hildr‘m . .

- hmdﬁmm‘mmmyinubvi&{wditdﬂﬁmdthm&mﬂm:w-&m
Jower inaake than in adules {ie. 2.3 pg absorbed /day), sa intake vis food during the first

© ‘year is estmsted 10 approximately 80-100 pig inathybmercuryfyear. Thus, i relation to

" he suggested wial ‘alowed” intake during the fost yexr of 200-230 pg (See Section

. ExISTIG AND SUCOESTED LIMITS FOR INTAKE OF OROANIC MERCLRY), the intake of

 otpenic meroury from other sources should ot be higher than 120-130 pg duing the
first year of ife. _ .

. Nasions! Iromunisations proprams b the European Unlon (EU) Mewber States
"o Table 2, an gvoview of the maximum cxponwue o wipimerciry vis vaccine:
. ining thi sal administered during the first end seoond years of age when using
the Nationa} Immunications programs in the Ewopexn Union (ELJ) Member States s
given. As ovident from Table 2. there ave lurge differences_ between the different
I Natonal krumiumisadon jrograms With- rexpect 10 the admintstration of thiomersal
containing vactines. The bighest ethylmernioy intake in anyy Momber State during the
first 12 months is sbout 200 pg (240 15 inchuding TBE) ind during the first 24 roonths
" abowt 275 pg (300 pg techuding TBE). Thus, in additon 1 the estimated intake of about
: 30-100 pg alkyimercury viz other sowtes such as food (See sbove), these dute indicate
that the proposed limit of 200-230 pyfyear will be excreded by about a factor of 2, whicn
applying cerixin Narionsl Immunisanon peograras.

Tlh‘cl' ’ufl‘ 3 :. b 'r'-A,] ’l'ﬁ &'ﬁﬂ . ) 1 "
“waczines in Navonsl Immunisstion Programs in 1% snd T yeerol aps : -
Mewbee Seave Up o § yeor of wey Mpw?rooafaye Gecied " ymr) |
Aoakrrs 0363 =g Co . S ey
(0231 wnts bk borme (8 g ~h THE)
sasepbalion vicane)
| Balgor . Xy . 85wy )
Deocnert™ Dowmg . L Omg
Fland 9073 mg - : CXEY
Framx ) 0.1 my 823wy
Germway Mot 4 Not calcalwed
Fretaents . Gy "g_;
[ Nt enicwisted 2.113 ooy
Leux ebeaxry ) 0.06) wy | 2 2s] -y
Metbwrtacds ™ Sy b ng .
Permgsi T O3 me 8.5 wy
0 0.
e 3oy X o
Net catcuinest 0.15
* Theee o no ines contaming thi { in thess nrtional i '—3
. Progy
. BM239
e i ¥ levieman. 116 Poecder



F

292

T 'Q'. deficient chiléren
nﬁmgoqkm:mwafmw&ﬁcieﬁm%mmwﬁ

P

immunoglobwmin polutians containing thlomcm! Two ! may g
the administration of boge oty of i "ﬁj-mMuJ“m‘
sombined immune deficiencics™ and “sgaramayiobalin . The doose

immunoglobulins is SOmp/kg/ week
gm-;xnchildollbkgmybedomdmmsmmcmmwglubu!mlftbc
concenpation if sbout 16%, then 2 vohumne of 34 i/ 10 kg will be injected on » weelkly
mmmmc{&mmuNmmkpwammkMMmmzm
of 200-260 pg.thiomersalVwenk i e 100 « 130 g Hyfwaek, which is similer in ooc week
1o the ol p«mxm’bkyudymmfammmmﬁmbcbw!yw {Exempsie
nkmﬁom&x:NﬂhcrtmdS).

Preguntwomcn

Another risk populstion is clesrly pregnent women. In peostal, vaccinations are twol
mm&dmmmhmnmykmvm&hknmmm
source of thiomersal may be the sdministation of i globuling, £.p. an anti-rubelly
xgum;mglnhulm in case of & rubella infection which in jtsclf is axsocinted with ma

* increased trratogenic fisk. As outlined in Section "EXISTING AND SUGGESTED LIMITS FOR

DITLEE OF ORGANIC MERCURY ", intake by a pregnant wosrien of 40 pgiweck may be mn
;ccgpu.b!: fevel, However, since those  estimutions ame based on wmmm

dmirfsraion, a aingle sdministration of SO - 75 pg ethyk y via s W )
cbu‘uining vn::inz or immunoglobulio may be scaeptable if it ocrnrs oaly once durioeg
pregnancy. .

COoNCLUSIONS -

1 Tb-rtunmplcmdmfmmvn' wre that thi ‘rm . .
and submeg llicrpc The mplic of this in relation © the e of

‘tuomersal 83 a prosarvative i any medicinal product, should be evalumed by
approprigic expers.

2. Mmeofmémcm!mvxcmpvmxomfmmwwnhvm
mmmmnnmmmqmmmmmmwﬁyzm
Kigher intake of cthylmerciry dunng the firtt yzar of lifs tan whar can be

© copaidered o reasooably cafe Given the gress Gnty of the estimations of ufe
kvcbinymm;duldnn.uutw;medwnxmdlhen:gfgum!mvm:;mgs
napmmwymmmSmccmnmmmhuxchhwmmﬂm

. vactines within the EU wnuld heve widex § %, the uss of

. Wummnmmmy&eﬂbh&m&d%m
ml.:mlﬁonzlbod;a

L% Vmouso!lmrmcdacmdpmducucg' fobuling and ophthalmologieal

. products, mﬂmwucwdm&%om«ulnumwmmww
o the exposure lo organic mertury dwing prograncy, ﬁtmof:ny!hxowcnﬂ
containing product o pregrant women should be W Fm ﬁ:
we of ﬂumasd»cnnmmng__mununog’ubulm podt n
Xslen should be wvices. ’

T bzt . S wpmmirr. TP Page 1Y
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The Europesn Agency for the Evabuation of Medicinal Products
Human Medicines Evaluation Unit

London, 31 September 1998
CPMP/BWP/1713/98

3

t
BIOTECHNOLOGY WORKING PARTY
BWP answer to the questions of the CPMP on Orgenomercurials s Preservatives in
Biopharmacenticals

The BWP presented 2 report to the CPMP (CPMP/BWP/10097) on thiomersal and other
organomescurials as preservative in biophanmacenticals.

“The CPMP prepared s coricept paper on thiomersal (CPMP/T67/98) in order to enter into
discussion with manufacturers with » view 1o eliminating thiomersal from these products in the

furore.

From the CPMP the following guestions were addressed to the BWP in panicular:
1. Therationale for the Inclusion of thiomersal in medicinal products

* Vactines consisting .of cither protein or polysaccharide as active components are ususlly
fonmulated as a solution or a suspension. These biological mawices as well as different additives
can potentially support bactesisl snd funga) growth. For historic reasons, preservatives
wchuding thiomersal have been used in she formulstion of biological products soch as vaceines
in order to minimise potential infections in the recipicnts which can be faial. It is well
documcned in the Ierarre that sdventiious microbiological instion in these prody
tan occor in multi-dose and ningle-dosc prescniations which do not include B preservative. This
may occur at any stage of the manufacuring process or during usc, as a result_pf repeated
broaching of the seal over a period of time. The benefit of including a preservative in the -
formulation of these products — panicularly in muli-dose containers ~ has been récognised b;
expens speonlising o the development of biological products. There is a general consensus
smong expens in ths ficld, be they from_industry or from Pharmacopotia, thet al} biological
products presented n multi-dose comamers should comin 2 preservative. The same
recommendation has been made for ceriain single-dosc incrs for the protection of
recpients.

In some insuances, s presesvauve may be sdded 10 » product {for example, as 8 stabiliser) in
order 1o marmain the desired biochemuc sl propenies or functions of the active component.

3t is fully sppreciated tha in the case of inaciivated vaccines, the use of multi-dose containers js

_ discouraged in some mermber states where the use of single-dose vaccines is perceived 1o be p
fundsmentally safer spprosch. Having said that, there are jusiifisble cases where the nddition of
s prescrvative would enhance microbiological safety of a single-dose product, for cump)c; the
production of influcn2a vaccine wiiliing epgs as staning materials. It is known that for certain
vacemey, - the removal of thomersal is possible  withoul impinging on the stability,
smmunogenicity and muctobiologicsl safety of these products e.g. diphthenia and tetanus xoxoici
vaccines, some HbsAg vaccines and tick-borne encephalitis vaccine.

2. Arethere sultable shernstives 1o thiomnerssl avallable?

Presesvatives other than organomercunals have been and are currenily used for the preservstion
of biological products inchuding vaccines: e.g. phenol, cresol, 2-phenoxyethanol and
Consensal 7 Wassamy Cerus, Cenery Wnest, London E14 4H8, UK B04202
SWCNOoMT: {«44-171) 418 8400 Fax {+44-171) 418 R55Y
E_Masr: mau8 emea sudm o NOpJiwww. sudrs orgiemea hond

‘93 1@:43 '
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formaldehyde. Wmln these prescrvatives are apparcntly considered as svitsble altematives 1o

als, the rep of this class of pr:sc:nuvu should be carefully comsidered.
mg m;sc px:s:rvmv:s fniﬁ) the phmmcopo:xl siendards. Licensing by nerionad or EU
ofmnmymdufexymdﬂmwghnmmmno

nnd‘.s:mhblcm:bnspeulo Scology and safety comparing preser z and
pteswvanv&fm: vagcines, the safetyfoxicity of these pmdncu bes been estimaed to be
sccepizble

In the opinion of the BWP, suict adberence to the principles of GMP will lead or has already
led 102 ssrgwcn where. preservatives in some biologicals are no longer necessary. Therefore,
for cenain producis, the most desinble aliemative may be !hc encovragernent of the
developrment of preservative-free formulations.
3. Implicstions of the r i of thi sal from medicinal products

43

Given the fact that there ere extenuaing circumstances where the use of & preservetive is
justified on public health grounds, 1he Biotechnology Working Party considers that the removal -
of orga.om:m:m! compounds in vaceine prodecrion hasto be assessed ona case-by-case basis
saking into sccount the following: -

.« Production strategy {see Annex I)

Q « Vaccines are often turbid which may mask any microbial ¢ instion - the 2ddition of 8
preservative would suppress any microbial growth

Considerable development and valid ioty work is required to convent & vactine production
process 1o & organomescunal free onc, 1w such cases & gencrous siwategy for variations should be
- developed.
ln order not 1o jeopardi vaccinc' plics and 1 isation prog it is advisable 1
for the e of org ial preservatives in vaccines on &

gradust bas:s Additional discussions in the sppropriste fora may be necessary before any
AESClive measures ere Laken,

Consideration should be given to the fact thst organomercunisls we noe longer used in
immunogiobulin preparstions and in reveral bmplnnmccwcals. .

comENTIAL
| B04203
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ANNEX 1

With respect 1o the rationale for the inclusion/omissios of preservatives in biological medicinal
producis the CPMP adopied during its July 1998 mceting & Guideline on Pharmsceutical and
Biological Aspects of Combined Vaccines (CPMP/BWP/ATIST). This guideline summarizes
the approach 1o the preservative problem and points out:

“Antimicrobial preservatives should not be included in the finished product unless their vse is
justified by quality and/or safety considerations. Their use is never accepuble in live vaccines,
-but may be jusiified in the case of inactivaied ¥accines whick:

v are presentin muld-dose containers and/or

. are presentcd as suspensions where sterlisstion/fiktration is impossible.

4

In ll ceses where propossls are made that p contain antimicrobial p ives:

« 2 bencfit risk analysis should be presented in the application dossicr; 2ny potential toxicity
and/or potcntiel allergenicity should be sdd d in this p con . -

R the concenuration of the antimicrobial preservatives should be controlled in the bulk and in
the finished product specifications in accordance with European Pharmacopoiea Jimits,

« the efficacy of p}u;rmion should be tested according to the Ph.Eur.- requirements for
human vaccines, .

« the maintenance of preservative concentration or efficacy tﬁmughcm the period of validity
should be demonstrated,

« the mame and concentration of the antimicrobial prcsct@arim should be stnted on the
Jabelling. .

In selecting a preservative sysiem the spplicant shovld consider:
e the effectivencss ageinst potential microbial contaminants,

= “possible intcraction with the formalstion or container {for cxz}np!c. thiomersal may be
inciTective in the presence of 1253, 308 can bind 1o -SH groups and palymeric material; for
1oxoid vaccines phenol might impair the antigenicity). )

s possible _ifects on testing in biological sysems. ) ' -

1f replacement of preservatives i considered on the basis of side effects or for other reasons, a
nisk/benefit evalustion should be made, taking into consideration that such a change implies a
new formulation with the need for sdditional srudies for swerility, potency, sisbility and their
clinical implications on a casc-by-case bats.”

[ T e -‘.,—-,'{\
d}."j_‘?vgllr\!»
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ANNEX T
Special considerations for muls-dose and sinple-Bose parenteral vaccines
jidose parenicral vacgh

» These require the presence of » preservative 1o ensuie microbial safety during thekr wse while
the sex} is repestedly broached over a period of time. This is standard pharmaceatiest
science. In the case of macxmmd parenteral vactines the use of multidoss continers is
dxmmged in many m:rnber states whend the use of single-dose vaceines is pereeived as &

d My safer app i

Sipgledose vacei

For rmmdosc containers it seems thal dmt s no quuhvy mmmk for addm; preservatives
1o prevens hacieriabfungal o instion during use, since such containers are only sampled
onte during use. Pcmblc justifications (valid or otherwise) for the inchusion of preservatives
in tbe&e pmd'ucu are:

» In some vactines thiomersal is also used during the manufacroring process of the active
e mgmi.zm sell. In such cagses the nrganomcmmal may contribute 1o the quality of the
antigen. A well known exampie is mﬂ\mnn vaccine which velises egzs in one of the - stages

of manufecture, where the addition of 1h %3l p the ine from
B and from containing unaczepuable amounts of endotoxin. Whilst for influenza vaccine the
addition of preservatives is imperative, at Jeast in the fisst stoges of production, it bus been
- . . demonstrated for diphtherin and tcunus toxoid vactines snd with some HBsAg vaccines and
with - ‘I‘BE-vaacmc. that xcmoval of thi ! is possib hanges of the
icrobiologics] quality {stability genicity). Therel lthWP conchades that the
pambnhly of removal of organomcrmml compbunds in vaccine production hat 1o be

evzluated on a fase by case basu

+ One final lonnnhlcd butk mey be wsed te fill both muludaa: {where the presence of 3
prescrvative 33 recommended) and xmgle dose continers.

"« Vaccines are ofien wurbid: this rusbidity could mask growth of a microbial conumnaucm
which entered 3 vis) dunng ﬁlhn; or storage; the pn:scnc: of a preservative would suppress
eny microbial growth.

.

Vzccincs awing 1o theit labshity may not be tesminslly stesilised in their final containers. For
vaccines presented &3 3 suspension. the natore of the formulation may prechude them from
being sienlised by fil d Y before filling. The addition of an antimicrobial
presérvative therefore provides add with respect to reduction of petential
myctobisl contanunauon As # feature of continued research and development, i improvements
1o the manufactonng processes and pracuces should be encournged to reduce the need for the
nchution of an saumucrobial preservative.

. 3 ‘S
r\"\“»‘ﬂ”""% a“
L GNP

Bo4205
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CBER/OVRR Review under FDAMA Section 413(c}
Table 4 - Exposure 1o Mercury from Vaccines in U.S. Infants (< 6 months}

Vaceine Minimum Maximum Mercury
Mercury Dose | Dose

DTaP x3 Qg 759

Hib x 3 Opg 759

Hepatitis B x 3 Opg 37.5ug

| Hib-Hepatiis Bx2 [0 pg NA

finfluenza)® {12.5 nol {12.5 g}

{selected

populations)

Total [12.5 g} 187.5 ug [200 pg]

*Brackets denote dose of mercury if influenza vaccine is administered.

Thimerosal is 49,6% mercury by weight; e.g.. 0.005% thimerosal concentration is
equivalent to 50 ug thimerosal/1.0 ml or 25 pg thimerosal/0.5 ml and results in
approximately 12.5 ng mercury/0.5 ml dose

Note: These calculations do not include mercury exposures from sources other than
vaccines.

NA: Not applicable

EXHIBIT
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CBER/OVRR Review under FDAMA Section 413(c}

Table 3: Caiculated Exposure Limits for Mercury, Using Various Agency Guidelines for
Exposure to Methylmercury, in Infants < 6 Months of Age by Percentile Body Weight

Agency Percentile Body Weight

5 50“; g5™
EPA 85ug! 89ug| 106 g
ATSDR 194 g | 266 ug | 319 pg
FDA 259 g | 354 pg | 425 ng
WHO 305pg 417 1o | 501 pg

« Caiculated Exposure Limit = dose/kg body weight/week X average weight X 26 weeks
X 0.932 (mercury molecular weight/ methyimercury molecular weight); e.g., EPA
calculated exposure limit = 0.7 ug/kg body weightiweek X 26 weeks X (2.36 kg + 5.25
kgy2 X 0.932 = 65 pg. )

s Assumes average of 5th, 50th, and 95th% weight for females at birth (2.36 kg, 3.23 kg,
3.81 kg) and & months (5.25 kg, 7.21 kg, 8.73 kg) = 3.81 kg, 5.22 kg, 6.27 kg. Females
were selected because their smaller body weight makes them more susceptible than
males.

+ Recommended limits on methylmercury exposure:

EPA: 0.1 ng/kg body weight/day; ATSDR: 0.3 pg/kg body weight/day;
FDA: 0.4 ug/kg body weight/day, WHO 3.3 pglkg body weightiweek.

For calculations, daily limits multiplied by 7 to obtain weekly fimits.

i EXHIBIT
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FAX NO.

142 Organic mercury toxicty

Uses

Present day medicinal employment of organic mercury compounds is chiefly
limited 1o thelr use as antiseptics and preservatives. They have been marketed
in various 1ypes of pmpnetary solutions, tincwares, jellies, ohitments, and
supposxtoncs. Because organic mercurials arc less irritatihg” “han soluble
inorganic mercurial salts they can be applied directly to tissue. Megenro-
chrome was the first organic mercutial antiseptic to be introduced. The other
organic mercurial antiseptics are phenylmercuric' acetate (PMA}), phcnyl—
mercuric nitrate (PMN), phﬁnylm“rcmlc bome, and thiomersal. The mais
group of p i these p atives is ophthalmi ducts, such
aseye drops eye lotions, and. comax_t iens solutions, They are a[so contaiped

in vaccipes, antigens, and & 3 iins, and 10 2 lesser exient they have

also been wsed in nasal drops and sprays, m)ccuuns Iyophilized powders, and -

creams.

Apart from their use in p ica) and pref i phenyl,
ethyl, and methyl compounds {especially PMA, ethyl wercuric chloride,
methyl mercuric jodide} arc used in the manufacturs of fiquid and powder
sead drcssmgs, as steeps and dips (o inhibil the growth of fungi and 1 delay
gcemination,” in the cultivation of wheat, oats, other cereals, sugar beet, ssed
potatoes, and cotton; and for controlling apple and pear scab. Other organic
mercury compounds are also used to control slime jn the cellulosv._ and paper
industry. .

Clinical i i of poisoning by

o

gani 14 P
Acute poisoning

Acute poisquing may be causcid by organic mefeury compounds but Jess com-
monly thas from oral ingestion of inorganic preparations. Systerpic effects
commence within 2 few hours and may idst for days. Nausea and vomiting
OCCTY, AL ied by severe abdeminal prin which may be made wurse by
the vomiting. IF the poison yeaches the smalt intestine, severe haemorehagic
disrrhoea follows, with profound shock and possibly death.” If the colon is
affected, diarrhoea may aggravate protein and fluid Joss. In organic metcury
poisoning, as with inhalation of mercury vapour, lethargy or restlessness,
fever, pueumonitis with tachypmea, cough, chest pam, and eyanosis occur

often followed by atcl plysis, and p

Phenylmercuric compounds, kae morgsmxc salts, zm on capzliary epithelium,
specifically in the kidney, colon, and mouth, If renat damage is exiensive,
oliguria and eventually anuria result. Both ethyl and MeHg compounds, like
elcmental mercury, can also cause excitement, hypertellexia, and tremor.

i
i
i
|
i
;
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Very rarely after intravenous administration of an organic merevrial divretic
a fatal reaction has occwrred due to ventricular fibrillation produced by a
transient high conceotration of the drug.!?

Chronic poisoning

The most consistent apd pronounced effects of short-chain alkyl mercury
compournds, such as MeHg, are oa the central norvous system; these are
similar 1o those caused by mercury vapour and are beth neurological and
psychiatric. Typically, symptoms. include depression, huritability, exsggerated
response to stimulation, excessive shyness, insomnia, emotional instabitity,
forgetfulness, confusion, and vasomotor disturbances such as cxcessive
perspiration and uncontrolfed blushing. Intention tremor develops and is
reversible.™ Fine trembling of the fingers, eyelids, lips, and tongue may be
interrupted intermittently by coarse shaking movements. Sensory signs are
characteristic of MeHg exposure, the earfiest sign of which is paraesthesia;
this occurs in the tongue and lips and somcwhat later in the fingers and tes, V¥
At higher levels of exposure, ataxis, dysarthria, constriction of the visual
fields, and hearing defects develop, These signs were considered to be
irreversible at first, but fusther experience has shown that improvement can
occur cven though progress may be slow. The neuropsychiatric effects are not
marked, as occurs with mercury vapour, but are more likely to involve
spontaneous fits of laughing and crying and also intellectual deterioration.” In
1940 four cases were reported”’ of poisoning by inhalation of MeHg
compounds in a factory where fungicidal dusts were masufactured without
the use of enclosed apparatus. Apart from tremor, symptoms of inorganic
mercury poisoning wers abseat. Ounly the nervous system was affected and all
cases demonstrated severe generalized ataxia, dysarthria, and grass con-
striction of visual fields, while memory and intelligence were unaffected. One
ofthese men was still disabled 30 years after exp . Further cases reported
in the 1940s and 1950 were also related to occupational exposure, 21415

General considerations

Sources of organic mercury exposure

Exposure t{f otganic mercury has mainly followed environmentat poliution,
due 1o increased industrial use of mercury. Atmospheric contamination
occurs following the burning of coal and other fossil fuels, the residucs being
washed down by rain and deposited on surface soils and water.*® Vapour and
dust which result from the mining, refining and smelting of mercury also
release mercury to the atmosphere. Effluents from chloralkali plants, which
use mercury as 2 cathode, have polluted water. Extensive use has been made

Nov. 14 2602 62:a3PM P4
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of organic mereury compounds as aatifupgal ageots, such us sced dressmgs in
agriculture and shimicides in the pulp aud paper mdustry‘ Meroury is also

released to the cnvironment as the result of its varfous uses: as a mildew .

preventative in palnts, as a catalyst in chemical manufactu:cl in dental
i and p Is, and as i of jc and

phys-caf mcasuremcm devices, incduding thermometers, Thwough vatural *.

processes rmuch of the mereury in and on soils eventuzlly reaches rivers,
lakes, and seas, and settles in these marine environments. There, a number of
aquatic microorganisms can methylate inorganic mercury,’” and the resulting
compound is taken up by fish which, if caten in large enough quantities,
causcs posoning, as occurred in Minamata and Niigata in Japan, Another
source of MeHg exposure s fungicide, particutarly that used in treating grain,

When treated seed is planted, the crops that grw do not contain dangerous’ o

amounts of mcreury. Treated seed may, however, be eaten in error as occur-
red in reported r,gxdcmu;s in Ghana,’® Jrag,®* Pakistan," Gualemala, and

the Saviet Umon

Chemical forms of organic mercury compounds

There are three types of orgaaic mercurials: these are alkyl salts, for example
CH,yHg™ and aryl salts CHHg*, and a special group of alkyl mercumls
which are the mercurial divrctics,

In general, the organic mercurials are less soluble in aqueons media than
are the inorganic mercurials; but they are much more solublc in lipids than .
the mercuric salts or complexes. Although the affinity of the mercurous jon |
for mary ligands is less than s that of the mercuric jon, the reactivity of both
forms of mercurials with SH groups is greatly reduced by the presence of CI7,
OH™, and amino acids or other sources of nitrogen ligands; and the weakness
of the carbon-mercury bond of the organic mercurials is of imporiance in
understanding the movement and distribution of Hg?? in biclogical tissues
when one of the former has been administered. The mercurial divsetics arg |
less seactive with tissucs other than the kidney.® The physical properties, that |
is, solubility and volatlity, of phenyl mecrcery and methoxyethyl mercury
compounds make them more castly absorbable than inorgatiic salis. The aryl |
organic mercutials behave sore fike the inorgapic compounds,

Methods of detection and analysis

Many analytical iques are available for the & ion and
of mercury, depending on the g to be analysed and the chemical nature
of the sample; some methods arc briefly doscribed below.
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Classical mefhiads

COMPLEXIOMRET IUC: METHODR

Dithizone was the most frequently used colorimetric resgent for the measure
meni of mercury compounds in the 1950s and 1960s. The procedure makes
use of wer oxidation of the sample followed by extraction of mercury in an
organic solvent as a dithizonate compiex and fivally the colorimetric deter-
mination of the complex itself. Selzctivity for mercury is obtatued by adjuse
ing the conditions of rthe extraction. This method has a sensitivity of about
0.5ug of mercury.®

TITRIMETRIC METHODS

lnorgamc merenry compounds can be titrated directly using EDTA with hex-
amine as a buffer aad xylenol orange or hylth ! Blue as indi
Mercury can also be detenmined by precipitatiog the mercury as mercurous
chloride and, after reacting the precipitate with concentrated hydrochloric
acid, water, and varbon tetrachioride or chloroform, titrating with standard
0.1N potsssium iodate solution.®

Chromatography
LIQUID-SCLID CHROMATOGRAPHY

A method of separating inorgenic and organic mercury, on an slumina
colump after extraction with dithizone, has been developed.®® This method
aftows inorganic and organte mercury to be separately determined at lovels to
.02 parts per million{ppm).

GAS CHROMATOORATHY

Inorganic mercury in biological materials can be measured by isolating it as
Me¥ig after reaction with fetramethyt tin. Total mercury recovery ranges bet-
waen 75 and 90 per cent and is assessed by using appropriate " Hg-labelled
cotpounds for liquid scintilfation spectrometric sssay. Specific gas chromato-
graphigs conditions allow detection of merctry copcentrstions of 1ppb or
tower.”

HIGH PERFORMANCE LIQUID CHROMATOGRAPRY

1IPLC is one of the more recent techniques used for the determination of
small amdgfols of organic mercury . It is advantageous for the
separation’of organic mercury compounds b cven able $amples are
not decomposed sad so wan be determined quantitatively. Using an atomic
ubsarpuan spectropholometer and eluent vaporizing system, a higher sen-
sitivity is achieved ” A mpld aud sensitive method for the determination of
PMN was developed® using a silien go! columa with hegane/ethanct as the
mobile phase. The detection limit was about 1.5x107% per 1. The method is
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applicable fo eye-drops. There are also hods for d g
wsing HPLC P Radial c i pacation has been vali for the
determination of thiomersal,ﬁ with excellent tesolntion and analysis times.
The detection Hit 5 estimated to be .13 ppm. HPLC s reliable, rapld, and
sensilive but it is somewhat more cxpeasive than the complexitjmetric and
titration methods ¥

BLECTROPHORESIS

High-voltage agar el electrophoresis is a method described™ for the separ-
ation and microbiological detection of preservatives in pharmaccutical and
cosmetic products. PMA, PMN, and thiomersal can be detected in low
concentsations. This mothod is very slow but faily cheap.®

Spectroscopy

ABSORPTION SPECTROSCOPY
Spoctrophatometry is used as the fival step in mauy analytical methods.

ATOMIC ABSORPTION SPECTROMETRY

Many atomic absorption spectrometry techniques uscd for the delermination
of mercury are based on the method described by Hatch and O™ in which
mercury cap be measured down to one part per billion (ppb) in solutiop. The
procedure involves oxidative digestion and wet-ashing, followed by
reduction, seration, and measurcanent of the merury-vapour absarption,
through the guartz cell of an atomic sbsorption spectrometer. The procedure
is free from interfercnce by organjc matter or other volatile constitucnts of
the sample, This method is popelar. fast, seasitive, and very acourate. Its
detection limit s 1ppb. A flameless atosnic-absorption spectrometry
technique for measwing mercury in fish homogeoates® has also been
described for PMN in pharmaceutical preparations.® The method js rapid
and gensitive aad there is no matrix interference. Other told vapour tech-
niques to assay organic compounds in vaccines used in veterinary medeine®?
and tn vaccines and globallns®® are alo available.

Radiochiemical methods

ACTIVATION ANALYSLS .

There arc two forms of this method, the radiochemicat separation form and
the purcly instrumental form. Neutron activation analysis involves placing &
fmown amount of sample into a contsiner and subjecting it fo newtron
bombardment along with a mercury reference material. The induced
radionctivity of Hg and *®Hg is the basis of (his method ™ It &5 2
reliable, efficient, and highly specific method, with a detection it of 0.5 g
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per g it has no reagent blank and is independent of the chemic! form of the
element, The disadvantages are that it is slow, expensive, and cannot he
adaptad for fietd use, because special mdiation facilities and data processing
are requirad. The method measures totul mercury; consequendly, to different-
iate organic mercury compounds from inorganic salts or from the elemental
form a suitable solubifity test in an organic solvent is a simple and adequise
compiement.

TRACER ANALYSIS

Tlis method involves the use of a tagged phenylmercuric salt and s useful for
monitoring the behaviour of presérvatives during storage but itis not suitable
for. routine anslyses.

ISOTOPR EXCHANGE

This method also involves the use of a tigged phenylmercarde salt for routine
analysis but is expensive and less rapid than other methods described.

Electrometric methods
POTENTIOMETRIC TIIRATIONS

A simple asssy has been developed, ™ for the measurement of small amounts
of mercury salts in aqueous solutions in which the end point is detceted
potent ically using an ol Je sensitive 1o jodine jons. The wechnique
is rapid, sensitive, and cheap and can detect concentrations of less than
l1ppm. Some active drug substances, however, may interfere.

POLAROGRAPHY

Many authors have shown that mercurous and mercuric ions yield weli-
defined diffusion curtents that are directly proportional to the concentration
of the mercurons or mercuric st

AMPEROMETRIC TITRATIONS

COULOMETRY
These methods are not widely used.

Microbiological assay
e

Micrabiological assays are uséfut for measuring the antimicrobial activity of
the orgasic mercarial proservative in biological products such as vaccines,™

Pharmacolegy and Pharmacokinetics

The absorption, distribution, and excretion of mercury in organic compounds
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is dependent on the physicochemical characteristics and the extent of i vive gations i monkeys showed
conversion [o inorganic mercury. and at high bloed mercury
higher %% The highest uptak

. a : organic mercury is more sefec
Abscrption . i . cells.® When ¥he Minamat:
Organic mercury compounds are absorbed more completely from the gastro- : microscopy methods, mercur
intestinal tract thag are the inorganic salts, because they ‘are more lpid- K the cytoplasm of nesve cellt
soluble and less « ive to the intestinal mucosa.” B 90 and 100 per : In contrast to inorganic or
cent of Melg compounds js sbsorbed from the gastrointestinal tract,”#1 - pass through the placental ba
whereas absorption of phenyl mercury, like inorganic compounds, is con- . The average mercury concent
siderably fower.’® Organic merury compounds present in vaginal jellies are % greater than maternal values.
easily absorbed and retained in the body.** Fungicidal orgasic mereury A7 the accumulation of MeHg it
ointments have led to percutaneous absorption, but adverse effects may be : susceptible' than the mother t
partly due to inhalation, as alkyl compounds atc volatile. centration appeirs to be dose-
mercury exposure have been
e s cantly different from those of
Distribution . dinary circumstances the fetal
Organie mercutials are distributed more cvenly and widely throughout the S than adult values™ Detailed
" bosdy than are the inorganic saits but as they undergo bivtransformation, showed that MeHg is transfers
with splitting of the carbon-mercury bond and release of inorganic mercury, § per cent of the mercury co
their distzibution patters becomes similar to that shown by the inorganic i gestion of breast milk for 2 pe
mercury compounds. In a comparative study,*® it was shown that the toxicities i substantial levels in the suet

", OF organic compounds were directly related to their rale of breakdown 1o
W i organic mercury, therefore suggesting that inorganic mercury was the :
toxic agent. Initially, the liver and kidoey have the highest concentrations of

-‘\ mercury, with about 50 per cent of the body content in the liver.? In the liver Biotransformation

mercury is contained in lysosomes/peroxysomes. S It is then concentrated in , MeHg has been shown to be e
the blood, brain, hair, and cpidermis. %47 Of the amount present In the body : by cleavage of the carhon-me
a significant portion is in the blood,™ where 90 per vent caters the red blood : human ssues. The rate of cor
_% cells and its concentration in them is about five times highet than in plasma ¥ : accounts for the presence of
{which is in contrast 1o around 50 per cent following cxposure to inorganic : intake of Melg. Raised fevels

mercury}. Red cell analysis for MeHg is, therefore, a reliable diagoostic index . were poted in the Irag outh:
of absorption. The amount in plasma is bound to albumin,®> and there is H McHg.* Biotransformation of

evidence suggesting that it is bound to glutathione in red cefls.** Normal | MHe-labelled methyl mercury »
blood fevels of merciwy are generally below 1 g per 100mi, the upper limit { and inorgagic mercury in the br:
being about 3 ug 100 ml. MeHg s deposited in hair, the hair:blood ratio being H Mercury in the Blood was almos

about 260:1.5% In an unexposed population of city dwellers the range of : blood:plasma ratio of about 3¢
mercury concentration in hair was found to be 0.16 to 1.02 g per p,> which is . of 50 days of festing. Inorganic
tower than the normally: quoted range of 0.3 10 4.0 ug and Jower than 10ug H organs involved in excretion. T
per g which was statedt previously to be the normal human level. In general, organs, as ocours following inj
hair concentrations over 150ug per g {150 ppm) are associated with toxicity.® formation is therefore import:
The uptake into the brain is delayed,™ and after chronic exposure about 10 to POSUIC 10 A OTgamic comp

15 per cent may be Iocalized {n the brain; more recent findings suggest that 3 . nervous system effects could

to 7 per cent of the totsl body burden accumulates in the brain.® Investi- inorganic mercuty in brain tissu
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gations in imonkeys showed that the brain to blood ratio is dose-dependem X
and at high blond mercury levals the brain levels are disproportionately ©
higher. 8 The highest uptake in the pervous syster is in the sensory ganglia;
organic meseury 18 more selective for neurones than for glia and other sateilite
celis.® When the Minamsta astopsy samples were snalysed. by electron
micsoscopy methods, mercury particles 18.m or less in size were located in
the cytoplasm of nerve cells, astrocytes, and endothelial cells, 5

In contrast to inntganic or phenyl mercury comporads, MeHg compounds
pass through the placental barrier readily and can accumulate in the fotus.®
The average mercury concentration of feral erytbrocytes is about 30 per cent
preater then matewal vajues, Differences in haemoglobin composition favour
the accumulation of MeHy in fetat blood and, therefore, the fetus is more
susceptible than the mother to poisoning.% In man, the brain mercury con-
centration appears (o be dose-dependent; the fetuses of women with average
mereury exposure have been found to have brain concentrations not signifi-
cantly different from those of average aduits, which indicates that under ore
dinary clrcumstances the fetal braia is ol exposed to morcury Jevels greater
than adult values 5 Detailed mvestigation™ of mothers and their infamts
showed that MeHg is transferred into milk, which was shown to contain § to
6 per cent of the mercury concentration of maternal blood. Continued in-
gestion of brexst milk for a period of months or years was shown to lead 1o
substandal levels in the suekling infant in the outbreak in Jrag.

Bistransformation

MeHg has been shown to be converted to jnorganic mercury experimentally,
by clezvage of the car y botsd. This has afso been confirmed in
human tissues. The rate of conversion s less than one per cent per day and
scoounts for the presence of inorganic merowry in the body after dietary
intake of MeHg, Raised levels of inorgaric mercury as well as Mektig in hair q{
were noted i the Irag outbreak, where expasure was exclusively from
MeHg.® Biotransformation of organic mercury was studied ju the rat® using
By Iabelled methyl mercury chloride and measuring the amount of organic
and inorganic mercnvy in the brain, liver, kidney, red blood cells, and plasma.
Merery jo the blood was almost totally bound in the red blood cells, and the
blood:plasnya yatio of about 300 did not change significantly over the period
of 50 days gf testing. Inorganic mercuxy was detected in plisme, brain, and
argans involved in excretion. The inorganic mercury form s redistributed in
organs, as occurs following injection of inorganic mercuric salty; biotrans-
formation is therefore important in the excretion of mercury following.
exposure to an organic compound. The delay inthe appearance of the ecntral
nervous system effects could not be explained by the accumulaution of
inorganic mereuty In brain tissue, as this fraction was in the range of 14 per
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cent and practically all the mercury in brain was in the organic form. The
uptake and release of mercury by brain tissue was much slower compared
with changes in bloud levels. The brain Jevel did not reach its peak until the
sixth day and fell only by 25 per cent in the following 10 days, whereas the
{evels in the blood and plasma fell by 55 per cent and 45 per cent rcspe,a\;vcly
The maximum renal Ievels of organic mercury occurred on the second day
and fell by about 50 per cent from the second to the tenth day, as did the
lovels in whole blood and plasma. The amount of inorganic mercury gradually
ncreased to 4 maximum levet on the 30th day when it accounted for about 50
per cent of mercury in the kidney.

Excretion .
)

. When mercury transport pathways through the gastrointestinal tract were

investigated after exposure to 2%%Hg-labelled MeHg salts in rats,” mercury

_was excreted in bile majnly as methyl mercury cysteine, and was rapidly

reabsosbed. Seme MeHg has been found in a complex with glutatbione in the

cytosol and in the bile. Recently, in vitro conversion of methyl mereury gluh‘ .
i »

thione to methyl mercury by bile has been d

Shed intestinal celis are the main faccal mercury source; these celis, however,
contain less inorganic mercury than the amount in faeces. MeHg bound to
structural proteins in these cells releases inorganic mercury formed by lower
intestinal microbiotogical action. Biliary excretion is increased by pheno-
barbitone.™ Elimination of orgawic meroury compounds frem the body is
slow but aceelerates during the first 30 days after exposure.”® Excretion is
mainly through the faeces; less than 10 per cent of a dose appears in the urine.

Although MeHg is excrcted mainly through bile into the intestine, it is afmost -

immcdiately reabsorbed into the blood® and it is this process that partly
accounts for its lengthy presence in the body. It can, therefore, accumulate in
the body in proportion to dietary intake as has been demonstrated by measur-
ing blood mereury levels in fish-eating populations in Sweden. The biological
half-life has becn shown to be about 70 days in human volunteers; this

corresponds to an excretion rate of about one per cent per day of the total -

bady burden, ¥ The accuroulation of the organic mercury compound in the
red blood cells cffectively traps it in a form not available for excretion. The
slow rate of metabolism does not allow the organic compound to be converted
to a form where the red blood cell:plasma ratio would allow moxe rapid
excretion. In contrast, aryl compounds of mercury also accumufate in the red
cells but they are rapidly converted to inorganic mercury with cortesponding

changes in ted blood cell:plasma ratio.’” As a result the body burden of ™

mercury declines much more rapidly than after exposure to MeHg com-
pounds. The upper limit for excretion of mercury ip urine is 25 pg per 1, but it
is not a reliable indicator of blood MeHg levels.*
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Action and toxicity of mercurial diuretics

At the time when organic incereurial diuretics were introduced it was thought
shat divretic effect was by the release of inorganic merenry in the kidney. The
so-called *mercuric ion” hypothesis received strong but direct support from

. Mov. 14 2002 92:12PH P12

studies in dogs.” Clarkson and colleagues™ demonstrated in the rat that renal

levels of mercuric jon correlated with the onset of diuresis. This basis for
action of organic mercurial diurctics was also accepted by Kazantzis™ in bis
review of the effect of mercury on the kidocey, The mechanism involves con-
centration within the kidney and release of smatl amounts of mercuric jons in
the proximal tubular cells which, dependent on Intracellular pH, depress
reabsorption of sodium and chloride and cxcretion of potassium. These
compounds are acidJabile to facilitate rupture of the carbon-mercury bond.
The advantage of organic mercurials over inorganic compounds is that they
are rapidly excreted by the kidney. They can therefore produne reversible
[unctional changes in the renal tubule with minimal danger of producing
pathotogical Jesions in the kidney or elsewhere in the body.'® About 50 per
cent of injected mercury can be recovered in the urine within 3 hours and up
10 95 per cent within 24 hours; therefore very litile appeass is the bowel.
Excretion is retarded in individuals with impaired renal function.!®

Texfcelegy

Experimental toxicology
Acite studies

The LDy, Hes betwecn about 10 and 4lmg per kg body weight for all compounds
tested, including inorganic mercury, arydmercucy, alkoxyalkyl, and alkyl-
mercury compounds.™ The LDy, of the different types of mercury com-
pounds when given in acute massive doses are similar because mercury in any
chemical form will denature proteins, inaclivate enzymes, and cause severe
disruption of any tissuc with which it comes info contact in sufficient cop-
centration. "The signs of acute toxicity sssally consist of shock, cardiovascular
collapse, acute renal failure, and severc gastrointestinal damage.’s

Subzcnte and chronic studies

:PMA when fed to rats for long periods resulted in renal changes simifar 1o

those of merc:uig chloride because phenyl mercury compounds are rapidly
converted 10 morganic mercury in animal tissues, .
Deoses of slkylmercury compounds insufficient to cause neurological signs,
caused a d in rat fiver mixed-function oxidase activity, due to in-
creased degradation rate of cytochrome P-450 in vivo. MeHg also depressed
the activity of enzymes dependent upon cytochrome P-450.7 In rats, MeHg
can produce kidney damage, shown by tubular degeneration in the distal




335

FAX NO.

o

4

El

152 Organic mercury toxicity

convoluted tubules after daily dosing for one week.” With lower doses,

functional renat damage occurrcd without signs of newrological dysfunction. .

1t was suggested that the renal effects were due to inorganic mercury formed
from MeHg i vivo.™ In animal studies, the neurological effects were shown
to be sensory and of wide distribution when the animals werd efposed to
methyl mercury iodide and methy} mercury nitrate. ! The effects were similar
whether the compound was given by ingestivn ot by inkalation. There was &
latent period between cxposwre and the development of neurological
symptoms in rats and the monkey. The symptoms were principally severe
araxiz with loss of position sense and muscular co-oxdination. The rmenkey
received comparatively smuch smaller doses than rats, suggesting that pri-
mates may be more susceptible to organic meseury sompounds {in rats the
peripheral nerves aad posterior spinal roots were affected first, and the
posterior cofumns and the granular layer of the middle Iobe of the cerebelium
later), . -

Further studies™ have shown sudden visual disturbance in monkeys given
low doses of MeHg for prolonged perdods resulted in gradual constriction of
the visual fields, impaited motor co-ordination and possibly sensory
disterbances. More reecntly, monkeys exposed to low levels of MeHg from
bisth were shown to have impaired spatial visual function compared with
contol animuls. As no overt sigas of toticity were found, the investigators
suggested that impairment of acuity may be a more sensitive indicator of
cxposure thag cobstriction of the visual fields. ™ Neurologicul damage has slso
beest demonstrated in the mouse, rat, ferret, ¢at,% and dog from chronic

ingestion of MeHg compounds. Similar peripheral sensory changes were later . -

folowed by central nervous system changes as described above. Other
workers have noted. in the brains of animals given large doses of MeHg, a de-
creased uptake of amino acids before signs of poisoning become apparent. ¥-5

Damage to the blood—brain barrier has been observed in rats as carly as 12
hours after a dose of Metg * If si

damage to the central and pt:ri;)Fé'ral nervous system could take place before

ilar changes oocur if man then signitml, -

the dppeavance of clinieal features. Resent work has attempted to identily the
ulrastructural elfects of inorganic and organic mereury in rats following
intracerchral injection. ™ The changes which followed, over a wide range of

NF concentrations of mercuric chloride und MeHg, were identical and resulied in

1

L) | 4 .
volume. It is suggested that the nouronal swelling was the result of Huid eatry

*

|l necrosis ch ized by a ive increase in cy

dary to the i of y such as b ATPase,
Others™® have demonstrated identical changes in rat brain fellowing oral
dosing with both mercuric chloride and MeHg: therefore, although both

types of mercury are newrotoxing, it is suggested that it is the relative ease”

with which organic mercury epters the nesvous system rather then any | °
inherent icity due to the p of the methyi radical that accounts

for_its severe neurological effects.
e ST BT
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In Japun in the middle and tute 1950s at Minamata, and again in 3963
Niigata, mass poisoning of fishcrmen and their fanilies ocourred following
consumption of Jalkylmiercury-contaminated fish «nd seafood.® In esch
episodie, a subtle forewarning of iho hopending disaster was the strange,
erratic behaviour of the local vats who had eaten dead seafood washed ashore
or had boen {ed contaminated seafood. An outbresk of MeHg poisoning in
cats was reported in Canada following the consumption of fish from a river
that had been severcly contaminated with mercury discharpged from 2
chioratkali plant. One cat developed acute neurological effects with an ataxic ,ﬁ(
gait, other abnormal movements, uncontrolied howling, and seizures. The
totat mercury analyses showed high levels in all tissues with 16.4mg per kg in
the brain.® In looking at the differential toxic effects of mercuric chicride andt
methyl mercuric chlonde on a freshwater alga the organic mercury salt was
found o be highty toxic,™ It was suggested (hat the differing toxic effects
were due to the amphophilic pature of MeHp favouring interactions with
lipophilic cefl structures, especially celi membranes.

Mercury cotmpounds have been shown to have hazmaolytic effects op
homan, sheep, and rabbit erythrocytes.” P-chipromescuribenzoate, ethyt-
mercurie chioride, and thiomersal lysed husnan and sheep ted cells less
rapidly ihan rabbit cells, but this effect was Jess than with mercuric chloride.
It was suggested that the Jytic ability was dus 1o the number of froe positive
charges; the inosganic corppennd has two frec positive charges; p-chloromer.
curibenzoate and ethyl mercusic chlorids have one free positive charge.
These are more potent thad thiomersal, which is thought 1o reiease a free
posttive charge in the presence of tissue sulphydryl groups, It is suggested that

. haemolysis involves the formation of a chelate o1 co-ordination complex of

the mercury fon with a reactive group on the surface of the red cell membrane
causing instability and subscquem tysis.

Recent work on tat platelets™ has demonstrated that PMA affects both
platelet membrances and intraplutelet mechanisras. Methylmercuric chioride
induced platelet aggregation as an ADP-independent platelot simutator. The
results suggest that these organic mescuwry compounds could affect blood
clotting muechanisms.

Mutagenicity

Mercury compounds have varying effects on genctic material. Alf compornds
are m:twe As C-mitotic agents although the effect of organic compounds is

* mweh gmatcr than that of inorganic. Alkyl and phesyl mercury compounds

also cause chromosome breskage and to a lesser extent poiat mutations, %
The genetic activity of mercury compounds was first dersonstrated when ethyt
mereury phosphate, 1 fungicide, caused disturb of mitosis and polyploidy in
plant celfs. LY Sinco then further c).pmmcntd! work has confirmed C-mitotic

effects on tissne cultures of Uela cells with various organic mercury comr
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pounds.” Methyl mercury chiorids hes been shown 1o cause ehromosonte
stickiness and dumping leading (o redused mitotic divisions.”’ MeHp bas
induced inactivation of the spindle fibres during meiosis, tesulting in chro-
mosomat effects fike those induced at mitosis. Mekg has also cawsed an jn-
crease in sex-linked recessives, that is XXY nondysjunction, in Dedsophila.?
Ramel, o his experih with Drosophita melanogesier, showed that these
sffects could be detectzd a5 genetic abnormalities in the offspring of these
fruit flies. From his study of the effects of MeHg on the repair of radiation-
induced ¢k breaks he d that the chr breakage by
MeHyg was due to jis action divscily on the chromosome repair and DNA syn-
thesis.® Ramel’s work provided evidence that organic mercurials can cause
genetic alterations by wwo ditferent mechandsms, one resulting in chromo-
some aberrations and another in chromosome Joss following spindie
inhibition. It has beep shown that i vitre dimethyl mercury at high concen

" wation can completely iahibit meiotic division it mouse ova, and at lower

copcentrations it can cause lities.? No i diate of
delayed effects could be demonstrated in vive, 3t was therefore suggested that
the mouse ovua is protecied from the cellular effects of excess mercury.
possibly by the zona pellucida, the vitelline membrane, of even the follicatar
cells.® Ferlity studies in mice bave shown, however, that McHg affected
spermatoponial and premciotic cells as well as early spermalids; these effects
were attributed to its levels in target cells and w ifs inhibition of sperm-
arogonial DNA synthesis.'® 1t has been shown that MeHg consumed by cats
ins their dict is disteiboted to the gonads,™ and also that dose-related re-
duction in mean litter size per preguancy occurs after male rats are treated
with methyl mercury chioride, ™

TFeralogenicity

Om looking at the placental transfer of mercuric chloride, PMA, and roethyl | i

mercury acetate in mice, the Jatter compound was found 1o be the most easily
transferred wheress the twe former compounds were blocked to the same
degree and only traces reached the fetus,” confirming previots wark. YMA
introduced either intravaginally or subentaneously in mice was shown to be
teratagsnic;'® the abnormalities were confined to the central nervous system.
Similar findings were obtaiped for ethyh ic phosph In mice Mely
crossed the placenta readily and the mercusy concentration in fetal ery-
throcytes was 30 per cent higher than in maternat ved cells. Again, when
pregnant rats were exposed to a single dose of MeHy this resufted in a four-

fuld greater concentration of mercury in the fetal brain thap in the matermal |

brain. .
Various doses of mercuric avetate and PMA administered intravenously o
pregrant golden hamsters on the eighth day of gestation exhibited a delayed

growth rate in fetuses, and resorption rates were significamtly higher than in-

e e e e

controls.'® Exencephaly, ¢
lip and palate, rib fusions,
treated fomales. The mates
thoea, slight tremor, and ¢
lethal effects and club foot
MeHg has abso caused cle
especially cleft patate were
gested that impaired prot
facial, and ¥imb abnormali
dysmorphogenesis and grot
with methyl mercuric chic
major ones in the centra
incidepce of malfermations
the exposure in relation to
the monkey have shown th
the fetus.™® When pregn:
MeHgat0.5-5.0mgperkg
per cent of the fetuses died
bad syndactyly and low bl
hind limbs and died after 4
per kg per week the moth
and the fetuses aborted. )
Delayed texatogenicefs
a low fevel of MeHg ¢
exhibit postnatal behaviow
spparent untif luter in the
noted, Mice cxposed to My
mothers” mitk, showed din
30 per cent loss of liver o
have also beén reported §
from MeHg-tieuted mothe
concentrations of plasme
lower hepatic glucosc-6-ph
iti newborn rats there was
severe hypoplycaemia; ap
concentration and decreas
male tais exposed prenate
cytochrome P-450-depende
seen in immature male or
showed that this latent te
MeHg occurred during e

Carcinogenicity
No infermation on carcic




shown 1o cause chromosome
itotie divisions,”? MeHg has
g mciosis, resulting in chro-
MeHg has also cansed an in-
dysjunction, in Drosephile.®*
anogasier, showed that these
ties in the offspring of these
ig on the repair of radiation-
he chromosome breakage by
a0some repair and DNA syn-
organic mercurials can cause
1. one yeswlting in chromo-

loss following spindle
thyl mercury at high concen-
in mouse ova, and at lower
malities.® No immediate or
was thercfore suggested that
i effects of excess mercury
brane, or even the foBicular
swever, that MeHg affected
arly spermatids; these effects
i to its inhibition of sperm-
hat MeHg consumed by cats
d also that dose-retated re-
s after male rats are treated

'

chioride, PMA., and methyl
s fouad to-be the most easily

s were blocked to the same

ttming previous work. PMA
sly in mice was shown to be
> the central pervous system.
< phosphate, In mice McHg
concentration in fetal ery-
1al red celis.5 Again, when
1 this resulted in 2 four-
| ovain than in the maternal

iministered intravenously to
estatton exhibitcd a delayed

» significantly higher than in

338

FAX NO.

K.A. Winship 155

contrals. % Excncephaly, encephalocoele, anophthalmia, micrognathia, cleft
lip and palate, rib fusions, and syndactyly were abserved in the fetuses of
treated females. The maternal effects were weight loss, kidney Jesions, diar-
thoea, slight tremor, and somnolence.!™ In apother investigation, embryo-
fcthal effects and club foot and hydrocephaly were nolted in the hamster. 10

. MeHg has also caused cleft palate in mice; "7 embryolethal effects and

especially cleft palate were noted with hipher doses. 1% It has heen sug~
gested that impaired protein synthesis delays paiatal closure '° Cranial,
facial, and limb abnormalities were scen less frequenty. '’ ! Dose-related
dysmorphogenesis and growth retardation has also been demonstrated in rats
with methy! mercuric chloride, and similar patterns of sbnormalities with
major ones in the central nervous system.™™ In. these investigations the
incidence of malfocmations was dose-related and depended on the timing of
the exposure in relation to organogenesis. Acute placental transter studies in
the monkey have shown that McHg is transported more rapidly to than from
the fews.!'* When prepnant monkeys were given 12-14 weekly doscs of
MeHg at 0.5-5.0 mg per kg, at this low dose the mothers remained well but 50
per cent of the fctuses died; one of the survivors, which survived for one day,
had syndactyly and low birth weight and the other was born with paralysed
hind limbs and died after 4 months. At the higher doses of 2.5mg and 5.8 mg
per kg per week the mothers developed typical signs of mercury poisoning
and the fetuges aborted.'?

Delayed teratogenic effects have also been demonstrated. Mice exposed to
a low level of MeHg during primary organogenesis have been shown to

exhibit postnatal behavioural deviations, ! and immunological deficirs not
apparent until later in the lives of the offspriny T® Premature death was also

noted. Bice exposed to MeHyg both in utero and neonatally, through treated
mothers’ milk, showed diminished hepatic bolism of cortisone due to a
30 per cent loss of liver mass.!V Disturbances in carbohydrate metabolism
have also been reported in rats.”'® Fetal, newborn, and postnatal animals
from MeHg-treated mothers were jnvestigated: fetal rats showed decreased
coneentrations of plasma glucose and liver glycogen concentrations and a
lower hepatic glucose-6-phosphatase activity compared with control animals;
in newborn rats there was impaired glycogen mobilization actompanied by

 sovere HypGglycaenia; and postnatal rats exhibited highcr fiver glycogen

concentration_and decreased body weights compared with controls. Adult
male rats exposed prenatally to Meldg demonstrated depression of hepatic
cytochrgpne P-450-dependent mono-oxygenase systers. % This effect was not
seen in ature male or female vats or in adult female rats. Detailed studies
showed that this latent teratogenic effect appeared only when exposure to
MeHg occurred during early fetal development.

Carcinogenicity

. No information on ecarcinogenicity was found.
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Human toxicology

Mercury in alf forms is known (o be toxic to hwmans. Some forms, however,
are more toxic than others ‘as it is the chemistry of the mercnry-containing
malecule that determines its biotransformation in the body. Althoughpoison-
ing by inorganic mexcury has been known since ancient times, thie ¢hasider-
ably greater toxicity of organic mercury compounds has only been recognized
more tecently.” From the toxicologival standpoint orgapic mercury com-
pounds can be divided into two classes: (1) those that tend 10 break down
é{_ readily in the body to yield inorganic mercury, and (2) those in which the
“integity of the cerbop—mercury bond is maintained. In class I, the ary
organic mercurials, for example PMA, behave more like the inorganic com-
., pounds. In contrast, in elass 2, alkyl mercurials, that is, the methyl and cthyl
x&(x orgasic compounds, gre vesy toxic, They may be absorbed from the Jungs,
from the gaslrointcstim through the skin, and repeated exposure

(4 Evon in small amonnt leads to reversible damage to lodilized areas of the

¢ centedl nervous system.

Gastrointestinal effects

Both aryl and adky! salts are irritant 1o mucous membranes and when taken by
seouth causs nausea, vomiting, and abdominal pain, % If inhaled, they
produce a-sensation of dryness and irritation in the nasopharynx and mouth,
which can be followed by blistering. With morc intense exposure, severe
diarrhoca may occur, A metallic taste is noticed with phenylmercuric com-
pounds, and within 24-36 hours stomatitis develops with unpleasant breath,
sote gums, and excessive salivaon. The gum margins later become dis-
coloured. Alkyl mercusy compounds cause little if any salivation or
stomutitis. Dysphagia has occurred rarcly, as has melacna.”

Metabolic effects

If the vomiting and diarrhoes are severe, profound shock muy occur. Fever,

nausea, and vomitiog may follow intravenous administration of organic -

mercurial diureties

Respiratory effects

Inhalation of stky! wmcrcary compounds causes irritation of raucous mems

branes of the nose, mouth, and throat shostly after exposure, which usually .

disappears when exposure ceases.' Vapours of the salts easily penetrate the
lung alveoli and about 80 per cent is said to be absorbed. ¥ With cxposure to
alkyl mereury salt aerosols, the absosption eate is dependent on particle size
and the rate of deposition of the salt in the respiratery tract.'®* Inhalation
usually accounts for some absorption from topical spplications to the skin.
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Cardiae invelvement

Caedinc effects are uncommon but in severe cases some changes have been
notcd naﬂze.y, an irregular pulse, sometimes with bradycardia. Electro-
ination showed fi venricular ectopic beats, pro-

: longanon of O-Tifiterval, deprass:on of the 8T segment, and T inversion. !

Hepatic effects

Of 10 subjects exposed to phenyl mercury salis, 4 showed evidence of Bver
damage, in that they had clinically enlatged livers and mild jaundice, butitis
not cestain whether they had also boen exposed to other substances.’™

Rensd eifects

Although arganic mercutials arc considered to be less tode to the Iidney thim
Inorganic compounds, they have also been shown 1o produce atbuminwria, as
reported Tollowing exposure 16 PMA sprayed on skin,” and also with ethy!
mercury poisoning.'® Methoxyethyl mercury oocr;gounds have caused renal
demage together with other systemic effecis.?** The neplwotic syndrome
has been reported in a patient following bxg} sure (0 an orgamic mercury seed
dressing’™ and during Mersalyl theriapy. ¥ Inttially, evidence indicated
that the proximal fubsle alone was affected but Jater repotts also demon-
stratced glomenular damage,™¥ with thickening of the capilfary basement
membiase. Similar changes were reported following the ingestion of
inorganic mercury-containing preparations ar following their topical wse for
psoriasis. It was suggest; tha L these changes represented an abnormal
immune to the p

& the tubule, T Razantzis'® stated that it was very likely Iy that 2 glomeruiar

“Tesion was tovolved in all these cases of nephrotic syndrome and it way

reasonsble to atiribute this to an ahnormal tromune response, relating to a
mereury—protein complex, U diate fatal and non-fatal

‘to mtravenony adiistiation of organic mercurial diuretics are considered o
b a result of an allergic response, Because of rars instances of fatal
ventricwlar fibrillation, the intravencus route was discoptinued.”®

‘Dermatolagics! effects

Aryl and alkyl salis are afso rritants o skin. Acyl compounds, for example
PiA, are much kess volatile but have steong corrosive action and will there-
fore cause blistering of the skan, In es of 42 cases of toxic cffects in
lumbermen who were spraying a fungidide containing ethyl mercury phos.
phate onto newly cut wood, there was no immediate veaction on contact, but

-, after several hours redness and swelfing devcloped, the skin felt hot, and

: DN Xud
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blisters appeared.’ The lesions, which were slow to heal, appeared similar to

hurns. Similar lesions of the bands have been mcmioncd in workets who
handled phenylmercuric salts.' Fungicidal of or soluti ind

methylmercury thicacetamide caused four cases (two fatal) of poisoring in
Japan.™® The topical application of another orgatic mercurial, sfmercuro-
chrome, has resulted in severe advesse effects in youny infanis adPadults. In
13 infants,? the topical application of 2% mercurochrome for the con-
servative treatment of omphalocele cansed pink urine, reddening of the skin,
sclerema, progressive ofiguria, and central pervous system disturbance. In
another case, mercurochreme applied to an infecied omphalocele resulted in
extenslve vesicular fesions and death in an 1l-day-old infant.) A 2%
setution had been applied for 4 days but when fever and bultous lesions
appeared £.5% solution was used instead. Serum mercury levels were found
10 be 84 ug per 100 mi. Further neonstal desths have been reporied in simifar
citcumstances. " In a recent case, four applications of 10% mercurochrome

to an ompbalocele resuited in death of a newborn baby, reported to be coused -
by bradycardia sccondary to renal failure,® Scrum mercury levels were

aised 0 260 g per 100ml, 2and electron microscopy of the proxieal con-
yoltded tubnle showed mitochondsial microcryssalling aggregates identieal to
those scer In animal mode}s of mereury-induced remal failure.

Lethal mercury pof fowing the application of chrome to
second-degree burns Govcnnv ovex 30 per cent of the body surface area has
ako been described. ¥ Unnzry mercury levels were raised 100 fimes abave
normal levels. Clinical signs of stomatitis, gastroenteritis, and haemorrhagic
enterocolitis were noted. Polyuria followed by anuria occurred, as well ns
severe central pervous system disturbance. A recent report of toxicity
following the use of h for the of petrol buras in 2 6~

yoar-old child™® Jends weight w0 the nged to consider the efficacy of such®

products in relation to thexr scnous adverse effects. Intravenous adminis-
fration of organic Siuretics™ may be followed by flushing, prusitos,
urticariz, and exfoliative dermatitis, together with other gencral cifects:

Penctration of mercury from ophthalmic preservafivcs

To s oy i

SR cvinvas luss ki PALCHS Wers exposed Lo thiomersal,
the concentrations of merewry ju the agueous were found to be similar to
those reported to produce systemic effects by organic mercury, '’ PMN used
at a concentration of 0.004% may lead to mercudialentds, which is a browaish
granular discalouration of the agwerior surface of the lens. ™ Thiomersal is
more soluble and stable and is untikely to lead to deposition of the reduced
metal. Topical application of thiomersal to rabbits had wo toxic eifects

obscrvable by electron microscopy; but continuous perfusion it vivo with
0.0004% thiometsal increased coxneal permeability with Iuss of surface cells,

and at 0.01% endothelia) perfusion caused leversible damage with corneal
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swelling. Soft Jenses soaked in 0.01% thiomersal produced ieritation and
‘conjunctivitis in rabbits after 7 days. It did not influence tear-fitm wetting of
the carnea or conrart lences, o the stability of ths toar fitn ftaclf. An instilled
eye-drop disappears witbin 30 seconds, and as most ophthalmic preparations
are instilled four times daily the ocular contact time is about 2 minutes, With
soft-contact-lens wea‘rers, however, exposure can occur for scveral hours daily
and therefore the risk of develeping adverse reactions is increased. PMA and
thiomersal have been showa to be cytotoxic in human conjunctiva) epithelial
cell culture.® Although thiomersal has been known to cause both a
blepharoconjunctivitis and a punctate keratitis in contact lens wearers, 2 this
appears to be an uncotnmon reaction.

Absorption of mercuvy from the vagina

The use of PMA, PMN, and other compounds containing mereury as active
ingredients in vaginal contraceptives has resulied in significant absorption of
metcury, as demonstrated by raised blood levels in women using vaginal sup-

- positories containing PMA 0.4mg over a 3-month period during which two to

six suppositories were used per week.!? Hypersensitivity to mercury in dental
amalgam fillings has been reported following previous exposure to a phenyl-
mercuric salt in 2 contraceptive jelly,'4

¥ by lmjection of gammagicbulia

&5

Thiomersal 0.01% is also used as a bacteriostatic agent in commicrolally
available gammaglobulis. The mercury content of the preparation is 50.3 174

" per ml. Of 26 patients with hypogammaglobulinacmia who had rcceived

regular Jong-term replacement therapy with pooled human immunoglobulin
G, and where the total mercury dosage received was in the range of 4-743 mg,
19 had elevated mercury levels although there was no clinical evidence of
mexcary toxicity. ' No correlation was found betwesn urine mercary fevel
and age of the paticnt, dose of IgG, or duration of the treatment. In another
seport, a 20-year-old male with co ital Tobuli ia devel-
oped signs of actodynia with pink, scaling, itching palms and solcs, flushed
checks, photophobia, irritability, a fine wemor, and paracsthesia of his
fingerstips, the only case knowa to have been caused by ethy! mercury
exposure. The urine and blood levels of mercury were yaised, 90 per cent of
the mercurg i the urine but oaly 50 per cent of that in the blood being in the
inorganic form, making it impossible to know which form produced the
symptoms.*? In another case, thiomersal poisoning was reported in a 13-
year-old boy who had received 280 mg of mercury over 3 3-month  period from
intravenous plasma supplements to treat protein-losing entcropathy, yet four
other patients who had received between 3 and 210 mg mercury developed no
acule symptoms or siges in spite of excreting 50-600 ;g mercury daily.
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Marrow suppression

Aplastic anaemia is alleged to have resulted from the application of 20%

mercurochrome to 1w susgical openings and itus areas postoperatively
in an adult patient whose greatly raised blood and urine levels before death
indicated absorption of mercaty as the cause.'™ Neutropenia Fas noted
among other abnormalities in 9 of 10 subjects exposed to phenyl mercury
salts; the white eell count returned to normal levels foflowing a periog free
from cxposuse.™ Megourial diwetics have bees desceibed as cousing
thrombocytopeniz and is, but mo bOne-MaITow appearauces
were included.t04¥

Cepiral nervous system effects

In poisoning by methyl and ethyl organic mercury compounds, symptoms due
to organic disease of the ceatral nervous system are more pronounced than
those due to psychotic disturbance.” The inital symptoms may be vague
complaints of tiredness folfowed by paraesthesiae which often first affect the
tace, particularly around the mouth, followed by similar symptoms in the
extremities, Later deep sensory disturbances, 1remors, ataxia, dysarthria, and
headng apairment may develop. The visual fields may become constricted
and in severe cases tunnel vision may be present. Memory and inteliigence.

tcmain unimpaised even in severe cases where total physical disability has ~ .

developed. Where exposure has been more severe, symptoms have bees
acuie and the dingnosis has been arrived at more tapidly; such cases have
recovered™ or improved over muny months of years. In severe cases, where
mercury Jevels are more than 2 pg per mi whole blood, coma and death may
yasult,

The pathogenesis of the Jisorder is not weil understood. De-
penerative changes affecting mainly the visual cortex and the granular cell
laver of the cerchellum have buen found in organic mereury poisoning. ™
Simitar changes were reported in adulis and infants from Minamata Bay, with

wccasiona) javolvement of the arex stista.’' Neura] degencration with ghial

proliferation was found throughout the cerebral and cerebellar cortex of
congenital cases,Thi%

Ihe abnoimal movements arc like those seen with lesions of the basal
ganglia aud cerebellun. The atsxia may partly be due to a sensory nevr-
apathy. S99 This was confirmed In 2 further pathologiont study of chronie

i cases: whese bellsr leslons were milder, the nodulus, ovula,
and kingula of the vermis and TWedial Surface of the semilunar lobules were
most damaged as well as the spinal sensory nerves. 'Y

Hetal poisoning

- In the 1953-71 Minumata epidemic, 25 infants ware bora with brain damage.®
‘They developed cercbral palsy, ehorea, ataxia, tremors, seizures, and mental
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retardation. The mothers were heavy fish-eaters bui did not demoustrate the
typical sympioms apart from mild parsesthesiae, The fact shat the infants bad
not caten contaminated fish suggests that they had become cxposed in niero,
although it was possible that postratal exposure could have scourved through
breast milk." 1 Ja many casés, Melig levds in the umbitical cord blood of
infants were more than 1.0ppm," 7 and mercury values in the hair of
patients and offspring were raised, 18 {n Traq, blood mercury lovals of infants
bom before the epidemic were less than maternal fevels and, therefore,
probably represented exposure via breast milk ounly. In infants born during or
after the epidewic, blood mepcury levels were higher than maternal values;
the mercury was therefore acquired in atero, during braast ferding, or from
both sources. Poisoning in utero was suspected in infants less than 2 months
old a5 several had mercury levels above 25 ug per mi blood and demonstrated
severe brain damage. 850

In the USSR, in 10 cases of poisoning of pregnunt mothers from eating
prain treated with oty mercury, severs mental retardation ooourred in three
of their infants, with decreased bisth weight and muscle tone in the others. ™
Other cases have been reported’®? jn which mothers had been exposed
through several sources including contaminated fish, mest {rom domestic
apimals fed contaminated grain, and direct Biman ingestion of mercury-
ticated grain, Two of their infants had newrological abnommalities and sovere
visual defects. **'€ As the studies uaderaken during e Meltg poisonings in
Irag showed poor correlation het degre
motenry conceniution of amuiote tuid, it 3 wnlikely that sminiocentesis
would be helpful in diagnosing fetaf fuvolvement. ¥

Butsgenicity

Hela celis treated with phenyl and alkyl mercuric compownds showed
focressed abnormal mitosis.™ Exposure of Hela 83 cells to increasing con-
ceatrations of MeHg for diffecent periods of me tesulted in a rupid decrense
of DNA, RNA, and protela synthesis followed by cell death/® Melg has
been shown {o covse an increase iy chromosomal abesrations in human
tyraphocytces folfowing in witro and in vive exposure.' Lymphocytes fom the
cuitared blood of 23 people exposed 1o MeHg in a diet of contaminated fish
were compared with those of 16 urnexposed controls,'® There was 4 signi-

ficant statistical relationship between tha frequency of cells with chromatid

sherrations, unsable chromoseme-type . aberrations, and auenploidy and

. Blood nficury lovels of the cxposed subjects, ™ A signilicant correlation was

found belween the Dlood and wine marcary levels and the total number of
ceily with cf wmal aberrations and ies of cells with other non-
chromatid typs abe 219 of the 4 iz chromosomes
vcourred in metaphases from PMA-exposed subjects,’™ and it has been
confismed that mercury comrmmds Influerice some Factars copulating the
nucicolus-omanizing activi.
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'l‘eratogeniciey

In Minatata, buman feta) losions were reported o be different from those in
aduits becanse there was more diffuse cerebral cortical involvement and fetal
brain hypoplasia and maiformations occusred frequently. ' Cleft palate does
not sppear to have been reported,

Larcinogenicity

No data on human carcinogenicity were found,

Adverse resctions to organic mercury used therapentically

Twenty-seven adverse effects directly attributable to organic mercury prep-
arations have been reported to the UK Committec on Safety of Mcdicines
between 1964 and Februsry 1986, In 10 cases Mersalyl was implicated,
causing gingivitis in one case and a sash in owo others. Sensitivity Teactions
caused vomiting and diarthoea in ope patient, and cyanesis and malaise in
another. Peripheral neuropathy and paracsthesia was reported in one case.
Of the three fatal cases, cardiac agrest ocourred in one and acute renai fajlure
in two cases, Hydrargaphen, an organic mereury compound used in topical
preparations for the skin and vagina, was reposted to have caused 15 adverse
effects. These were vash and wrticaria (4), hirsutism (2), and one each of
contact dermatitls, acrodyala, genital pruritus, vaginitis, virilise, gensrafized
oedema, and weight loss, Two infants were born with coggenial abnormali-
ties, bur these reports could not be zissessed, as details of the timing and
duration of use of the vagins} preparation during the pregnancies were not
provided. Thiomersal, which Is present as a preservative in many ophthalnic
preparations, was reported 1o have saused a Jocal reaction in two cases, Ris
pessible, however, (hat miore reactions to organic meicury prescrvatives in
optithalmic products will corne 1o fight following the invoduction of reporting
uf adverse yeactions by ophihalmic opticians sinve the end of 1985,

Poisoning due to occupational exposure in the UK

Overthe past 25 years, six cases of occupational exposure have been reported
o the Bealth and Satety Lxecutive. Two were fatal: these cucurred In th
varly 19605, and wore due to othyt mercury chioride. I the case wheve some
details wese gvailable death was due to encephalopatity and the 24-hour urine
specimen contained 2600 zg raercary, The last cases were yeported in 1971,
they wete both wild and recovered.

Treatrment

Trealment consists in removing the tause, goneral supportive measures, the

use of chulating ageats, and the provision of appropriste eehabititation
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measures Fke specch- and physiotherapy. Iu ehronic poisoning, although the
exarntion of mevcury is increased with chelating agents the chinical condition
fres not invaciably improved, which suggests irreversible dumage before
thexapy was commenced *'6 1t has Deen shown that BAL increased the
urlnaty excretion: of suereury in mice given an injoction of PMA, and there

renal failose supervenes, p

was also an increase of meroury in the braia of trested yuics Pomparcd with
those which had been given only the organic mercory compound.!™ This
finding questioned the use of BAL in organic mercury poisoning. Treatment
of PMA poisoning with BAL chelation and supportive therapy was success-
ful, however, in & very young child who had swallowed an unknown amount
i of a 10% solution.'? She developed epiglottitis, oesophagitis, pharyngitis,
. preamonis, mild renal fajfure, and dermatitis. The peak blood mercury Jevel
was 104 ug per ml. Follow-up at 2 manths showed na sequelac. Other patiests
have been similarly treated with complete recovery. ¥ Catciutn disodium
3 edetate is of Hmited value due 1o the relatively slight degree of dissociation of
. MeHyg to inorganic mercury ions. In rats, penicillamine (PEN) reduced feqal
’ brain MeHg concontrations and prevented morphological changes in the
brain. ™ Duzing the outbréak of organic mercury poisoning in Iraq, N-acetyl-
& b-pesiciliamine (MAP) was wied, with mixed success. ™™ It appeared 1o
incréase MeHp excrction in some individaals but in others liutle effect was
seen, Thare do not appear to be any reports demonstrating efficacy of PEN in
reducing buman fetal damage due to MeHg poisoning. As enly 2 small
proportion of total Tleod Mely is ¢

i L plasmi, conventional

ol

faemodiatysis is of Hitglgvatue. 7t has been shown that [cysizine infused into
the arterial blood entering the dialyser can convert MeHg into a diffusible
form. T Both froe cysicine and the methyl mescary-oysteive complex formed
in the blood diffuse across the membrane-into the dialysate.

Renal toxicity has been known 1o oceur after prolosged administration wity
high doses or following a single excessive dose of a mercurial divreric. 1 If

fd MSSEIZO 20T PTOAON

! dialysis or &

O XS

ysis has to be cone

sidered but a5 both these forms of treatment bave not proved effective in all
cases, in spite of prior treatrent with dimercaprol, the use of a dialysis mem:
brane of low solute resistance conld atiow more efficient removal of the di-
mercaprel-mereury chelate. ' Pytidoxine-S-chiol has been shown to reduce
MeHg concontrations in the bsain and liver of rats. "™ Pojythiol vesin given,
3 3 1% concentration with fosd donbled the rate of MeHg oxcretion in
mifce, " Normally about 10 per cent of ingested MeHg is excretod into bile®?
with onldls per cent being excreted i the fueces, indicating that a targe
amount 8 reabsorbed. The polythiol resin combines with Melty in the in-
testinal tract and thereby interrupls 168 onterohepatic circulation and pre-.
veats reabsorption. ™ By inereasing fecal exeretion of MeHg the blood fevel
is lowered and therelore encatirages fts movement from the tissw
blod. Clinical studics rave shown that thio} resins effeetively incre:
excretion, ™ and further studies bave demonstrated that the dosc of seatyh
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peniciliamine can be reduced by combined treatment with them.™ Sodium
2,3-di J=sulph (DMPS} has been shown 16 increase
the arinary escrotion of McHg in rats. ™% Clarkson and colleagues ' have
confirmed the value of PEN, NAP, DMPS, and polythiol resin clinically; alt
four treatments significantly reduced the half-dife of Mebg in bloogd: DMPS
to 10 days; polythiol ‘resin 10 20 days; NAP to 24« dhys; and
PEN 10 26 days. They suggest that treatsuent with these mercury-binding
agents is justified even some weeks of moths after exposure. As polythiol
resin is not absorbed it could be useful in the treatment of pregnant women
2xposed to organic meroury,

In the Irag epidemic, autopsy matcrial [rom humans and experimental
snimals showed deposition of mercury and ceffular damage mainly in the
cercbellum and the cortex of the ocdlpital and pariefal lobes. Later, ex-
perimental studics showed marked damage to the peripheral sensory nervous
system. Clinieal dectmphystologxca tests, hr)wevc. showed no abnormalities
in conduction vel or 8IS Neostigmine ad-
mipistration produced matkad improvement ity affected patients for the
alleviation of symptoms of weakaess and fatigue. 3t appeared to be a uscfal
drug in selected patients suffcring from MeMg poisoning.®® Whether it
speeds up permanent recovesy has yet fo be demonstrated, )

The interaction betweon compounds of selenfum and those of mereury
bave been studied falrly extensively since the 1550s. Inorganic sclenium, &
pecially selenite, has been shown to inhibit newrotoxicity due to MeHg given
simultancously in the dict to mice,® Japnesc quail, ™™ and rats.*¥’ Such an
effect is also exerted, although to e fesser extent, by selenivm satarally
present in fish. Selenite did not inerease the rate of breakdown of Mekig
given to rats; it ncreased mercury concentration in the liver, spleex, and in
the brain, and a decrease in the blood coutent was observed.'®® It has been
suggested that the differential susceptibility of different arcas of the brain to
MeHg damage might be related to regional differences in seienium éoncentra-
tion. This has been confirmed in monkeys where minimal nesropathologicat

chuanpes were observed it areas with high selenium concenttations in the brain -

but marked damage in aveas with low selenium concentrations, Parizek!® has
discussed the interactions between selcniwm and mercury and suggested that
sceleniom decreases mercury ¢ ¥ cotmpetiive bisding to Satpﬁy"d‘xil
groups or by forming sciemumﬂnercury complexes. More recently sodiug
selenlte has besu reported tw prevent the induction of sister chrom:m‘&
exchange by MeHg:'"® the mechanisw is stated to be by mutual antagonism sz
their ability to cause DNA damage by the formationof bis-methylmercuriy
selenide, The addition of sclenite to the diet of laburatory animals has alse
been shown to reduce the toxicity of mercury in relation to growth rates and
survival rate,™ as well a5 fotal momaly rates, ! Gther investigators, lmwf
ever, have not been able to confirm these Hndings. "t It appears therefore
that selentuin does not uniformly prevent MeHg toxicity: its eifict appears to

.

be influenced by the com
the duration of cxposure §
mere information is requ
mechanism could have 2

Epidemiology

The first reporied epidemi
1950s. Methyl chioride, ns
ide, was discharged it the ¢
Japan. This inorganic forn
under the anaerobic condi
Bay. The McHg was coner
 the fish,™ Local fishermes
portion of theix dicl were pe
pregnant women swere bosr
of the central nervous syste
ware heavy fish-eaters ha
acsthestag, and as their nfa
togical damage from toxicit
wilk. ™ Those villagers whe
symptoms Tacluding mental
cent of affected individusl
affocted a3 well,% Experdme
by fesding fish and shelifich
and shellfish contained’ |
134 cases were reported, in
petiod 25 infants were born
per cent of the children borr
investigations up to the mid-
and over 3000 suspected ca
Niigata, Japan, again due tc
cases were reported initially,
identified, 9%

One of the first owtbresk
Pakistan, in 1961, when over
oning after eating seed that .
outbreaks, however, were in §
used as # pesticide in barley
plicd with the sced were wa
thought that washing the sced
then used it for makingidomes
deaths, occurred is northern
scen in central Trag in 1960,



348

« treatment with them. '™ Sodium
4PS) has heen shown 1o increase
® Clarkson and colieagues'™ bave
3, vod polythiol resin chinirally; all
wli-life of MeHg in blood: DMPS
days; NAP tw 24 days; and
ment with these mercary-binding
oths after exposure. As polythiol
the freatment of pregrant women

from humans and experimentst
4 cethular damage mainly in the
& and parietul tobes, Laser, ox-
tu i paripheral sensory nervous
awever, showed vo abnormalities
neies. ™% Neostigmine ad-
. in affected patients for the
tigue, [t appeared to be & wseful
vieHp poisoning,™ Whether it
be demonsteated,

selenium and those of mercury
> 13305, fnorpanic sefenium, es-
enrotwxicity due to MeHpg given
se: quuil, ® and ras, 7 Such 2
extent, by seleaium naturstly
< rate of breskdown of Melg
iom i the Hiver, spleen, and in
1t was observed ™ it has been...
{ diffcrent arens of fhe braiy to
ferences tn seleuivm concentra-
2re winimal geuropathological
um concentrations in the brain
concentrations. Parizek® hys
1d marcury and s::ggcxrcd that
etitve binding (o sulpbydryi  *
Jiexes. Mare recently sodiom
aduetion of sistee shromatid .

to be by muytual antagonism in

mation of bis-melhgimercuric

£ taboratory swnimals has aiso

1 velation to growih vates and

T Dther investigators, how

481 1t appoars theeefors

tericity: its wifect appomy to

€4 UdESIER ZARE VT CONH

KA, Windip 165

be influenced by the combination of doses of Mekg and sefenium used and
the duration of exposurs to them, As sclenium itself is not froe from toxicity
more Information is required on B< mathed of notion LeiDTe its provective
miéthantsin could have any practical clinical imphcations.

f

Epidemtology

The first reported epidemic due 1 ofganic mercury ocourred in Japan in the
1950s. Methy! chloride, used as a catalyst in the munufacrure of viny} chlor-
ide, was discharged in the ¢ffluent from 2 chemical plant foto Minamats Bay,
Japan. This inorganic form of meroury was converted 1o MeHg by bacteria
under the anaerobic conditions™ ¥ in the st ot the botiom of Minapua
Bay. The MuHE Was concentrated in marine food cheins and, as a resull, in
the fish.' Local fishermen and their families who consumed fish a3 2 hage
portion of their diet were poisoned by the contaminatod fish. The offspring of
pregrant women were born with brain demage and developed abnormslitics
of the central pervous system as previously mentioned, bat the mothers who
were heavy fish-eaters had no clinical symptoms epast from mild par-
aesthestae, and as their infants had not eaten fish it sugpesied that the newro-
logicel dasnage frow toxivity was avijuired in wierv o postuatally from breast
milk.P% Those villagers who were seversly affected developed neurological
' including mental tor, convilsions, aad coma, About 40 per
cent of affected individuale dind. Cate, orowes, wiierlowl, and fish were
aifected ss welt ' Experbnents showed that the condifion conld be produced
by feeding fish and shellfish from the bay o sice, rais, and cats. These fish
and sheilfish contained $-24 #g Melig per g. From 19531971, a twotal of

" 134 cases wete reported, including 78 adults and 36 children; during this

period 25 infants were born with brain damage. From 1955 to 1959 about ¢
per cent of the children born in the area developed corebral palsy. Rorthee
investigations up 1o the mid-1970s have revealed over 800 cases of poisoning
and over 3000 sespected cases.™ In 1964, a simsflor epidomic occureed In
Nilgata, Japan, again dve to consumption of contaminated fish. Abou. 46
cases were Yeported initlally, but by the It 1970s about 650 cases had been
identified.’™

One of the first Outbrenks assochated with mercurial fungicides was in
Pakistan, in 1961, whea over 100 people developed chronic mercurial pais-
oning afier eating seed that had been distributed for planting.¥ The worst
outbrpuls, however, were in fraq with ethyl mercury p-taluene, suiphonaniide
used 35 a pesticide in harley aad wheat soed drossing. BPM¥ Eypmers stp-
plied with the seed were warned agatast consaming i, but some farmers
thought that washing the seed with water would rid it of the mercury and they
then used it for inaking domestic bread. A toral of 160 sporadic cases, with 14
deatlhs, oceussed in northers Img in 1956, and a further larger epidetmic was
seen in contral Liag {n 1960, with s ostimated 1090 poople affected ™ In
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Guatemala, during the wheat-growing seasons of 1963 to 1963, 45 people
werg affécied and 20 died duc 1o methyl mercary dicyandiamide-treated sced.
T 1969, in New Mexico, three of five members of a family were poisoned
following consumption of meat of bogs which had been fed seed grain that
had been treated with 2 siilar fungicide,™ .{

In 1571-2 over 6500 cases of organic mercury poispning occurrcd among
farmers and their farsilies i Iraq. #4918 Then, again, they hod made bread
at home from graln treated with 1 MeHy fungicide. The onset ol symptoms
was gradual, with a Jatent period between 16 and 38 days after last eating
contaminated bread. The severity of the signs and symptoms was dose-
dcpendem‘” and included muscle weakness, paracsthesise, ataxia, dys-
arthria, hyperrefiexia, inteation tremor, and muscle pain.”® Although the
clinical picture in some paticnts bled petipheral by 8 tests of
wiotor and sensory function fatied to confirm this. ™ k¢t was suggested that
degencrative changes that had heen dersanstrated in the postcentral cortex
were responsible for the sensory symptoms. Visual disturbances also occurred
in half the cases; other symp included headache, steep di £
dizziness, and irritability. All age groups were alfected, the largest group
being children aged 1+9 yesrs, Thore wess over 450 deaths,™ Infants showed

varying degrees of nervous system damage similar to congenital Minamata -

disease, namely, verebral palsy, blindness, deafness, and mental retardation.

Patients who were mildly uffected recovered compleiwcly, those who were .~

moderately disabled fmproved gradwally over months, but those most severely
poisoned died early or became severely handicapped, recovering only pat-
gally over 3 period of many years.®™ In the Minamata outbrosks the
poisoning from h d fish was wot recopnized for scveral ygars, by
which time the total budy burden of mercary was very high, Because the
Japanese reports™ stated that most patients were permanently affected and
that their condition was progressive, many workers in this field assumed thiat
the dition was ir ible. The epidemic in Irag, Rowever, was more
acute and the diagnosis was more rapid and ouce the intake stopged the
concenuation of mercury foll 2-3 montbs affer exposure jrad seased.”

Many reports have been published P24 gp the fivestigations carred
out on the Iragi mothers and their children to atiermpt to clarify the influence
of MeHy exposurs i nlery ly. The
mothers with the roost scvere clinieal signs of poisoning had, on average,
higher blood mercury concentrations then the groups with milder symptoms
or those who were asymptomatic. 2 They confirm the free placental transfer
of MeHg and that the degree of psychoimotor damage of exposcd infunts wus
dose-dependent, and could be correluted with peak maternal hair merowry
lovels. ™ A recent investigation™ on 54 Iraqi mothers and their infants
exposed to Mellg during pregnancy bas again d that symp
undd signs in the infants could be teughly related fo materpal mercury hair
tevels. Severe sevrological signs were seen in S children whose peak matornal
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hair mercury levels were 165-320ppm; minimal symptoms in mothers and
chitdren with peak maternal hair Jovels below 68ppm; and minimal acuro-
Iogical signs in children when peak materpal hair mexowry levels were
between 68 and 180ppm. Children exposed 1o MeHg during the second
timester werd the most severely affected. This is compatible with neuro-
pathologicat findings™ of impaired nevronsl migration in bratns that hud
been exposed in the third and fourth months of pregnancy, which is & coitical
period for neuronal migration.

Sutdies have also shown that MeHMy excrcted in breast mifk is related to
maternal blood mercury lovels and that the infores’ blood mercury levels were
mrintained by additional amounts transmitted in their mathers mille, 220
Foliowup revealed that those infanis exposed postnatally through being
brease-fed had tess serious central pervous system effects than those exposed
prenatally. Continued followeup has also revealed a raised childhood mortality,
which appeared 10 be due 10 intrawrent infection in children who had
cerebreal paisy, The mothers of these children had maximum halr concen
trations in the first trimester that exceeded those of mothers whose infants
were alsa exposed in the first trimester as well as the other two trimesters 2

Organic mercury compounds have lopg been recogpized as effective
fungicides and have been widely used for this pwrpose, in agriculture and in
the paint and paper industries. PMA has bean employed in the prevention of
sime formation in the manufacture of paper. Tt is slso used, nermally in
nowder fore, 3 5z fv Li various seed-borne diseases of
cereals, and for this purpase it is often combined with a small amount of an

- alicyt salt, such as ethyl mereury chioride.?™ The manufacture of phenyl and

toly} mercury acstatcs in large quantities to the UK and Gormany had been
undertaken by avtematic mcthods in enclosed apparatus.! The products arc
used mainly in the form of dusts but sometimes in sobstion. Apant from an
occasional burn on the skin in handling these chemicals no serfous accidents
have been reported.’ Because of technical advantages thete has been 3
tendency to replace PMA as 2 seed dressing by methyl mercury dicyan-
diamide, which is applied ro the seed as a liquid. Although this action may
have been tskew fos its practical advantages, the sisk of exposure 1o the much
mort foxic alkyl salts is increased and the change is, therefore, ot desirabie.

The darger of axposute to alkyl mecoury has heen recognized siace 1865
when two Iaboratory techaicans died from dimethyt mescury pokontag >
Fusther sporadic episodes were seported in the 19405, M2 20 g From the
1950s ffz-scale exposure has occunied following the consumprion of pois-
oned fish of bread, as described carlier, in the Japansse and Iragi cpidemics,
Raised conventrations in fish have resultcd from contaminatian of intand and
coustal waters by poltution from astural and Sndustrial sources ® Micro-
organisms in river and lake sediments convert various inorganic and arganic
mercuty compounds inta the most taxie compound, MeHg, Fish take up
ly by eating ¢ t { food.

[ )
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Because MeHjg hias 20 excretion kaif mnc in fish of up to several hundred
daysit lates in of times greater that in the
surrounding water. As a result it has also given rise to high concentrations in
birds and animals that feed on them,™? for example, sea eagles. The vse 6F

sllcyl mercurial salts, mainly MeHg, in Sweden from the mid-1940s
1ed 10 an accumulation of mercury in sead-eating bivds, such as phea:
wood pigeons, and in small rodents, A number of other terrestrial bivds of
prey have shown raised mercury levels, as have been similaxdy reported in
stecheating birds: in the Netherlands, cases of peisoning occutred. Reduced
batchabifity and a high frequency of dead and malformed chicks was reporte:d
Tor eggs with high mercury levely from symptom-free heas)” Merenry is
strongly bound to fish protein and the complex has not been found to be
broken down by cooking. '™ Potsoning occutred in Minimate and Nijgam in
Jupan after consumption of bailed, fried, or raw fish. Other than fisk, most
foods do not contaid mercury in sufficient concentrations 1o be a health
dapger, although MeHg-treated scod in Sweden resulted in contamination of
many foods, ior example eggs, pork chops, pig’siver, and rcindeer fiver
and kidney. 1

Other 2‘g)pu.lamms with Toug-term exposure to MeHg in fish have been
stodied X0 und aithough hair aed blood MeHzg lovels were vaisedl i mepy
iaddivivuals here was no convincing clinical evidence of toxicity. In the UK,
studics performed in fishing communities and groups with an increased figh
consumption have [fled to reveal mercury levels associated with adverse
effects M2 Pusther clarification is therefore needed on the question of
chmcal toxicity, or its absence, in rclatmn to the peyiod of exposure in varying

in

Discussion

Although there are #o statatory roqul for medical ination of
workers in industries invalving the vse of mercury, quantitative examination
of mercury in the urine may be helpful in indicating over-exposure. One
needs fo bear in mind that individual variations in rnen,ury ou\put are con-
siderable, and a change in exeretion nst adi.idual muy be more
significant. For alkyl wercury compounds an amount above 30-60x per |
i considered 1o be significant as foug as the specific gravity is abour
1016.% Red celf analysis‘provides a bester indicatar of absorption of atkyl
mertny salts; the maximum permissible level shoutd be 0.1 g per 1ol (10 ug
per 101y whole blood. Doulit has boon cast on the value of urine analysis
as u measure of exposure and, although routine medical inspections are
desirable, in the case of alkyl salts the frst signs of pelsoning may be due to
neuwlogical damage. Therefose, if cases of poisonting arc to be preventesd,
the manufactuse of methyl and cthyl mercury compounds should be striclly
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controlled. As phenyl and tolyl mercury compounds are effective fungicides
that ass Jess dongerous and can be handled with safoty, only those should be
ranufactered.! In the factory, adequate procautions must be takon.
Wherever there is a dust or vapour hazard, the atmospheric concentration of
mercury should be maintained below the foxic limit by the provigion of
suitzble veritilation, Following 2 spillage or during maintensnce and cleaning
operations, fult p ive clothing, inclading 3 respil should be used.
Adequate precoutions most be taken to avold skin cogtemination and, if it
acours, immediate steps must be taken 10 flcod the affested area with running
water, Bating and smwoking must not be permitted on sites where organic mer-
sury compounds are handled. The whots manutfacture, including finat pack-
ing of the dust, shonld be carried sut mechanically if possible, Regular
Lk amospheric delernitnations of mercury are siso desimable. The maximum
o permitted fimit in the atmasphere for alkyl mercary saits is .01 mg per cubic
 h metre and for aryl salts 0.1 mg per cuble mewe.'®
F The use of alkyl mescury secd dresstag was prohibited in Sweden in 1967
T3 and this led to 3 substantial decrease in the levels of mercuty in secd-cating
bleds and their predatoss’ as well as in the terrestrial food chains and in
animal foodstulfs. ™ The e of preservatives in the paper abd palp fudustries

e o MelHyg in fish have been EE

cHp fevels were raised i many . |- was banned in Sweden and Finlaod in 1668 and has been declining in other

vidence of toxicity. In the UK, N4 ‘countries also, Effluent from chloralkali plants was the main source of

i groups with an incregsed fish mexeury poliution of US watess untif the 19705 when controls wers imposed,

levels associsfed with adeerse - fotlowing which discharges fell sharply, A similar dec oy dis-

& needed on the question of ) charpe was seperted dficin Canade, Sweden, and other countries, ™ In the |
& petiod of expo: aryliig

UK, use of mercury in certain applications was deliborately reduced. In the
paper and pulp industyy, fal slimicides wete hed in the early
1870 and wcrcurial fungicides are seldom wed in adhesives.

I 1975, & Joint Food and Agrioaliuse Organization/World Health Organi
zation (FAO/WHO) mesting on the use of miereusy and aftemative cony-
pounds a5 seed dressings made bwo rece ions 2% Firstly, that the
use of mercurial fungicides should never be permitted for treating sceds fo
be exported for production of food and secondly, that dressed cereal praing

+ for medical examination of
Y, quantitative examination

Feating over-exposure, One . [ should be § i and p di ishable from wndressed seed
5 in mercury output are con- A by the addition vl a permanent colour of taste. Finally, doctorts everywhere
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alert to the possibility of an epidemic whenever there were ousthreaks of an
vnexplained illness, especially tn ol areas In e UK, agricultuat
prrpoges, which secounted for about § por cont of mereury usage, deckined
and the less toxke pheay! rercudad compounds wore used wherzver possible;
more recently even these have been vapluced by non-inercuriat sced trcat-
¢ oients, while others ave being evaluated in other £ poah dcs.
of pussoning mey be due 1o According to the veport from the Department of Enviropmentith most UK
g 250 20 e prevented, B population exposuse to mescury is woll belfow irternadonally accepled safity
~pbusds should be swiciy | . levels. Dictary intake averaged 0.035-0.070mg per week, of which 0.914-
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0.835 mg was in the forrn of Metig compounds. These levels are well befow
the tolerable Jitits of 0.30 mg per week, including not more than 020 mg
MeHg, proposed by the Joint FAQ/WHO Expert Committee in 1972, Marine
fish can contsin up to 0.3ppm and freshwater fish about 0.5ppmy: it is
thercfore Important to monitor Jevels regularly. The Control of Pollution Act
1974 empowers segional water authoriries to confrol the dzschargw of toxic
materials, incliding mercury, into rivers and coastal waters according to EEC
Directives 82/176/EEC and 8411S4EEC. The maximum limit for water
intended for consumption is 1 g per 1 (0.001 ppm). An BEC directive on
cosmetics-excludes metcury and its inorganic and organic compounds from
use in such products, with ion for two ds of mercury used as

P
prescrvatives at low concentrations in eye products.
The fetal central nervous system seems to be more vulnerable tathe effects
of Mckg thao that of the mother or of older children. In gereral, when the
intake of Mellg bas ceased, mothers and older childien showed gradus!
inp at and even comp recovery, whereas prepatally exposed
infants usually showed evidence of permanent damage. This & bécause the
developing fetal and infunt brain is wore susceptible to the toxic cffects of
MeHg. A S S-yeat § follow-up has also ded 2 high childhood mostality. L
is suggested that hological™ and biochemical changes'™ may be
the mechanisins pastly mponszbie Tor the behavioural deviations aod mental
deficiency in the animal spocies investigated, 1t js not cleadly undersisod as
yet how much such biochernical ‘damage” hmm normal growth and devdop-
ment of the central nervous system, alth protein is and
DNA Jevels, alteration in carbohydrate melabohsm, and disturbed Gipid
retabolism probably all contribute to overall nesrotoxicity.™ In view of the
poteutial danger to the fetus it has been recommended that pregnant women
should not work in aress wherc raised atmospheric Jevels of mercury
compounds would be expected, Additonally, pregoant women should pot be
c\pescd to Meldy compounds and should not cat more than 350 g of fish per
week,% as there are data indicating that extrome consamers of fish may
exceed the FAQ/WHO Provisional Tolerable Weekly Iotuke (PTWI) of
0.2 mg MeHg established for adults. 1t has been previvusly stated™ that 5§ to
125 pg per g McHg in hair is associated with the earliest signs of toxicity in the
adult poputation. Recent rescarch M40 1 ugacsis thal pregnast
womsn and the fetus could have an inereased sensitivity 1o mercary and that
uptake by the fetus may be twice that of the mother. Mercury hair Jevels and
the dosc-response curves have led to the suggestion that the threshald for
effcet in pregrancy would be abost 30 ug per g invhair {which is ahout half that
piaposed by WHO) and 100 ng per mi (10 pg per 100ml} in blood. For the
fetos it s proposed that the threshokd should be accepted as S0ng per rl
and 15-204ep per g for maternal hicod and hait mercury concentrations
respectively,
Experimental studies™ und observations en. human eells exposed to
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organic mereury compouuds it vive have d d genetic damage. 3t
has been shown that MeHg is found fn gonads'™! and affects ferrility'™ which,
it is suggested, could be duc to preimplantation Joss, and such loss could be
due to the induction of dominant lethals. It has also been shown that sen-
sitivity to merawry varies in differont anbmal species, Inhorited nondys-
junction induced by MeHp has been shown in Drosophila;® in which it i
much cusier to deteet and o selato the effect to 2 partioutar exposure than &t
would be in a human population.™ There does nat appear to be any infor-
mation on whether chromosomal aberrations or aneuploidy tnduced by such
compounds are inberited in map,®

Maost patients with hy Jobuli inor fobuki iz are
theoroticaliy at risk from exposure 1o organic mercury and atthough only few
clinical effects have bean reported 6347 doclors responsible for such patients
should be aware of the need for continuous superyision to detect any cvidence
of toxicity that zoay octur during lfong-term replacement therapy with
immuncglobalin, A similar problem may afise when other plasma sup-
plements are used repeatedly. 8 Multidose vaccines and allergy-testing ex-
tracts™ contain a mercurial preservaiive, sually U.01% ticmersal, and may
7&?;& probleims occasonally in practice. Tts, thefefore, now aceepted thut
muifidosc_injection_preparafionis are_uadesirable and that preservalives
shouid not be presenl in unit-dose proparations.

The we of phenylméreune Sais troontrsceptive jofties may very ragely
induce hypersensitivity to mercury given again in any form, for example,
i dentel smalgam fiilings.* This should be kept in mind when pateuts
exposed 1o mercury develop a diffuse symmeurical erythema waioly in the
flaxusal areas, with miliary pustules, and with or without purpura, or 2
vesicular rash following exposure, as this suggests a hypersensitivity reaction
from previous exposure, perhaps 1o the use of mercurochrome as zn anti-
septie. 2 Mercacochrome is still being used as 2 topical antibacterial agent i
some neonatal units, even though it is only weakly bacteriostatic. Moreover,
there 75 published evidence that topical application is assodated with po-
tential hazurds and even deatl.™ ™ The use of such a toxic substance when
its efficacy is doubtful is difficult to justify, especially when less hazardous and
more effective measures are available. Mercurochrome s alse included in
first-ald kits,2'? jis which, as it is only feebly active ¢ven as & bacteriostatic
agent, it appears to play ne wseful solc. Another topical applcation contain-
ing an organic form of mercury was used in large quantities on an infant witha
apkin rash-and caused mercury intoxication. ™" As such preparations can be
P séd from a t adequate g ton of such occurrences i8
difficelt and one wonders whether such practices should not be discouraged,
especiatly as theré are many less hazardous preparations on the market. The
use of Metig preparations for fungad infections™ appears to be most unwise,
Fortunately, the use of mercyrial diuretics has been ahandoncd in favour of
sufer oral propurations. The adversc effects of active dragsmay be asteptable
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depending oa the thexapeutic value, buat ill effects arising as & result of

pieservatives are much fess so. E’arhap< we shou!d ider. replacing
organie mercuris] proservatves in L p .
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due to urgency this letter is sent via e-mail to Elizabeth Birt. to be forwarded to

Congressman Dan Burton, Chairman Government
Reform Committee, 2157 Rayburn House Office Building, Washington, D.C.
20515-6143.

As the former head of the Official Medicines Control Laboratory (reguiating batch release and petforming
ficensure assessment reports from 1988-98) one of my main interest was organomercurials in medicinal
products,

In 1987-88 I did a lot of i research on urials in medicinal products (Thiomersal=TM and
Na-timeifonat). In addition in collaboration with the Institute for Analytical Chemistry we were able to find, that
thiomersal was degraded to ethylmercurychlorid and thiosalicylic acid in immunglobulins and vaccines.

At the beginning my main concern was TM in antithymocytic globulin preparations (ALS). In one product we
were surprised to detect thiomersal, as a undeciard ingredient according to the SPC. With this product up to 58
mg TM can be given in 4 weeks and intoxication cannot be excluded with this product. This intoxication would
result in a "silent” damage. The product also violated the regulations laid down in the European
Phammacopoiea. The product (ATGAM, Upjohn USA) was withdrawn from the market in Austria in 1988- and
due to my concems not ficensed in Germany (in 1988 I was 10 weeks at the Paul Ehrlich Institute sponsored
by WHO).

Heyworth MF (San Francisko) published a Review (] logical Review (1982) 65:79-97) Title" Clinical
Experience with Antilymphocyte Serum(ALS)” where he concluded "... merthiolate should no longer be
added to ALS or other materials which are intended for use in human subjects™.

To communicate my concers I wrote a letter to the editor of New England J of Medicine titled "Unconsidered
risk due to TM in Anti-Lymphocytic Globulin Preparation”; the publication was rejected on 19.12.1988, the
same happened with a letter to The Lancet.

My further interest was focused on TM in immunoglobulins in general. Nearly all immunoglobulins for human
use were preserved with TM at this time.
Toxicity due to TM was published at this time, only one example Matheson DS et al. J of Pediatrics (1980}
97:153-155. Matheson describes a classical mercury intoxication and concludes: "It would appear... that
the merthlolate {(=T™) whldl is used as a preservative in a commercially available
p P ap ial hazard to g chronic p:

therapy with Tohulin ™
One older paper in a chronic dosing study of squirel monkeys summarized "Nevertheless accumulation of
mercury from chronic use of TM preserved medicines is viewed as a potential hazard for man"8lair
AM Toxicology (1975) 3:171-76.
Some TM containig immunoglobuting were taken off the market in the early 90ies- in special TM containing
Rubeila-immunogtiobulins.

Dr. Manfred Haase Paul-Ehrlich Institute (PEI) shared my concems and initiated the removal of TM in

EXHIBIT
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immunoglobufins. A letter from the PEI (dated 22.Jan.1992) was aiso written to the CPMP in order that all
Member States support the action,

In parallel in 1988 I started to make a Hterature research on TM in other products including vaccines.

In the iate 80ies we had some "immunomodufators™ an the market (look in google.com for Imudon, Buccatin
and IRS 19 among others) with questionable potency buk preserved with TM. In addition we had TM containing
inactivated vaccines on the market, Since we have a goad coverage of Tick-bome-encephalitis vaccine, we had
a higher then normal amount of people sensitized against mercury, sometimes higher than against nickel- and
also a higher mercury burden In vactines in the first 1S month of fife.

1 also calcutated mercury burden int vaccines and in baby food resuiting in the fact that much more erganic
mercury was given with vaccinies in the 1st yr of live compared to food,

During all this time 1 addressed my concerns also to representatives of the pharmaceutical industry at meetings

in Austria and abroad, also o rep of US- turers of vaccines.
In a letier to the Europ Phar iea to Jean-Marc Spieser) dated 21.May 1996 I again
formulated my concems and prop a ban on urials. 1 added the core literature

regarding TM. This letter was forwarded to EMEA and together wnh other concerned people the discussion
started to remove TM.
So concerns regarding T™ in medxans were published from the 70ies induding sensitization {(Milier H

It Allergy- a nati genic sensitization Acta Dermatovener(Stockholm) (1977)57:509-517 ).
To my opinion it was very clear in the 80ies, that TM is an unappropiate preservative in medicines, Major
toxicity concerns ing s use in prep ith a high volume per injection and/or low body weight and
major concerns due to p ial mass sensitizati izing every vaccination programm, Specially
women of chlldbeanng age could have anaddmonal but avok ic risk (Rubella-i
with TM, and vaccines with TM and other produds) In medicine risks which can be avoided must be avoided.
I urge you ta ban p and also in medical devices,
Sincerely
‘Wolfgang Maurer

Vienna University Children’ s Hospital, Austria
wolfgang.maurer@akh-wien.ac.at

Notice: Attachments are automatically scanned for viruses using

http://sealfd.seal hotmail msn.com/cgi-bin/getmsgZeurmbox=F000000001 &a=d6c9190e6¢...
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The European Agoncy for the Eva' fustion of Mcdicinal Products
Humsn Medicines Evatuation Unit
TELEFAX MESSAGE
DATE: 29 June, 1999 REF: EMFEAL19890/99
TO: Dr Elaine Esber -~ FAX: 001 301 82/ U6a4
FDA
FROM: . Fouraul Suyer PBONE: +44.171.418.8409
Fxecawive Dimcrar FAX: 444 171 418 8440 - 1
RE: Thiomcrsal
§ Phots .

Nuabrer uf Pages Gocluding cover shet):
Near Dr Esher,
As agrood, pleass find below a bricf update on thiomersal:

As you are aware on 19 April 1999 the EMEA convened 2 meeting with Interestad Parties o

dm&mdmmﬁdnmwmhugmxml(mm Dr.Nonnan

Baylor represented the FDA st this i

WHU md relevant mmfamsm'ganmms (HEPIA, FV’M F.APPL EPFA,AESGP and
) also

In follow-up tuthaxmeetmg.themal":Mulu&saphnuy Group on Thicrersal convened on
17 May 1999 o review the Tosi . oflheWmhngD«:ummrm
'Ihmmusalandwpmposenphnfm fmmenmu

A revised Wotking Docoment (CPMPr2286/9R Rev 1) onrlining rbe CPMPY final conclusions
amd socunpcuduaions on thiomersal was sdopied by the Commitee on 23 June 1999. A copy is
actached for your informarion: you may usc it ficely in today’s mecting. Tlease note that this
docamment has not heen telaased to the public gince the following forther actions have been

Tequested o CPMP working parties:
. theCPMF:thmmov:gihneeWoﬂmgPaﬂywﬂIpmposcthcw«dmguquumpcm
class warning on dtisation for the S y of Prodact Ch dst (SPC)EEA

Puckage Leaflet of products confaining, thiomml.

«  the CPMP’s Biotechnology Working Party (BWP) will prepare a concept paper and draft . -
guidance to asstst manafacrurers in reformulating vaccines fo reduce or eliminste N
orgasomesourial prescrvatives. The BWP will comtinue ro work In close collaboration with
the RVM.

‘We would be vaymmedmhaxingabammeoumofmcmﬁ's mecting on thiomarsal.
In the meantime should you requice say further information regarding any of the abuve ploase
dn nor hesitats to contact No&l Wathion (tel: +44 171 418 8592 fax: +44 171 418 8668).

Yours sinccrcly.

_k_\’__\-_____, —
Tedmand Smxct L

,~" 1 THTS FAX 13 IULEGIBLE OF INGOMPLETE, PLEASE CALL THE MHUNE NUMBEH ABOVE
- Confidentiat

e 7 Westlercy Gireus, Cacaty Whard, 1 andon €14 4HB, UK
Switchboard: {(+44-$71) 418 $400 Faxc {44 171) 418 8613
€. Mail: maR@emaea auda iy MlpHwerw wudra orgf Baiea it
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-Bayonne, M, ),

=
N

[7



20/06 08 15:27 Bed 171 418 84 o0 _wEﬁEA

359

et e

Working Document from the Multidisciplinary Group on Thiomersal

Iniroduction

ki ol is BN oiy T ath mmigu&edhvamms,mmog!bbum)sm

some othey madicinal products, Tis znonurcwa!wmemvofe&ﬂmacmy.

aftar cither sp ar sazymati of th o ethyh cy and

Baclgyomng ’

In Sanuary and Pclmmy 199& the (MmeMogy Workiag Pacty cireadated 2 seport on
© e use of thi d oder fs a5 proscavadve fn hiopharmaceuticals

(CMmW]W)MMSﬁmegmmMCPMPmmW

mm:s«mwmugmmmmqmwtodwmnfﬁmdm
thejr Pebraary 1098 meettnp and oude prelfiminary recoramendations o the CPMP

{CPMP/SWP/L1398). On 72 Apil 1998 the CPMP, hmngccnnd«:uddxemponfmmﬂm

sWay&dwa@meﬂxM(ﬂWﬂ&?&%} o\nﬁmda

owfddisciplmary action plea to cwiloaw the henefidiisk of medicinal p

thiomersal. .

b

in order to cval Thi t dicieal products from the quality and safety
vicwpein Specific guastions wac wmmswmmwwwmx
Paty (QWIY), Biotechmology Wochnghﬂy (BWPL Safety Working lanty (SWE). and
FPharmarovigiiance Working Pagy (PhV WD),

On 19 Ociober 1998 and 14 T ber 1998 multe-disciphs hekfwlth

ivey from cach Of dbove 2 wodking paﬂesmm%c:wdismtheﬂs}sm
formlate. meommeadations for the CIMP. A menlmg with Ttegested Paorties (Europeac
Fhommacopocta, WHO, FDA, and rclova manufacturers organisations) was held on 19 Apel
199910 discusy the recommendations of the CPMP Wosking Dotnnent.

Toxicity
TBemmypmfdcafeummwmymﬁwmbcamﬂm-wmofmﬁhﬁmq
thyk ¥ have been used fn the assessment of tisks ssociated with
cdxylmcxmrx
Thcmmcamofcnnccm‘mlv“ e the nduct afalleq;xc ions aud doe o
the p of cthyl "risksof snant adodts, 2
Tuunssm(eTomWecklyInuh(PTWDofmug hyh lmsbecn ded by
the WHQ '(1990). At present, there i no i dstion for u raaximal intake i

mfanu.smdcn&c\vﬂcmmmdmluﬂadmmwlhghummy of fenises
wd Tnfants e mmwmmywm&wwmg&mmm&mﬂmw
infants may exceed that which sould be coasidered a5 safe.

T WHO. Methyl g 5 13, on Chemical Safety, Enviranmestel Hoplth Cxitcl‘%&
101, Guxeova, 1950,

@oos
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preservative used sbcnld be ymvxded. (see CPMP -Guideline @MPICVMPIQWPI] 15195 “Note

for Guid on and ial Preservatives in Medicinal
Products™).

s Vaccines i

“The fact that the wrger population for vacci mpnrmry hedules.is a heatthy
anc agd i view of the d d sisk uf Gots d the p ! risk of Y
wﬁmuxdwd&mhmmmﬂﬁaﬁmmambwhmmmm
atherwise healthy ddiers are not suibjeced to such v risks (see
recommendations below).

Condusion

On the basis of the salely data e group A that thi 2 -should pot be
buuwdnumunlnunlpuﬂmﬂmm wkmgmummmnfhdmmm
riske of this 1 and ather g PrScIvRtives, precautionary measurcs {as

ontlined helow) shanld he considered

Idcully, the dcvclopum of p:wvdxw-ﬁw fonmlmm vmh strict adlnunx w llr:

7 iples of GMP idk tobetbemost' sirablk

Huwere, ths use ul 2 proscrvative i certain insdicinal products (e muli P i is

Jutified on public hoalth grounds. Tho repl of dal ds in these
shanld be camfully mkmgmmmwﬂwnddbeneﬁtoﬂhemml

mmpmmw\ummmmmmmmdommCFMPw“oommmwk

with the rcl i Gonal bodics (European Pl pocia, WIEO, FDA) and the iclevat

product manufacturing bodies. T

Recommendations

“The group consideced vhar it would be prudent to the following p Y

MCAseecs:

- The presence of thiomersal (and other preservatives) in the composition of a medicinsl
product should he stated on the label.

- Where thiomersal or other preservatives are either added to a medicinial product or arc uscd
’ mtﬁemanmacmmgpmsmdmpmmtmmeﬁml' dation-in-small but d hi
atwunty, e SPC aud PL shoukl contadu i ing the cisk of i in
relation to thiomersal end other preservatives.
The PhVWP should drawr up a Burapean class waming on sensitisation for the SPC and PL.
of sitch products.

- For ins and cy jons no further action is dermed necessary at
this time.
For vaccmation 1 mfants and toddlers the use af vacdines without thiomersal and other
usssourial ouitaining pmvauvcs should bc:enooungpd. In dme inwerests of public health
snd in order not to jeoy voccine end i , the CPME will
umnnnemwmkwlrhWFIO anpunphmropoaz,mkmdvmemufmto
teduce or elimi whee p szmsczvmvsmvaocmes
The: RWP should prepare a concept papex and then draft g to assist f: in
reformulating vaccines to reduce or climinate omanmmdal preservatives.

Do, Reforonoe: CPMP/I%G/08 Buge 274

@oo0s
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Please sec Steve Hundley's attached review of the published phamm/tox
data on thimerosal and methyl mercury. My only additional comment is
that a GLP repro tox study with thimerosal might be useful. Also, on

the question of sensitization studies, althought the murine local lymph
node assay is alleged to be insensitive to metallic compounds, my hunch
is this problem has been exaggerated and the LLNA might be appropriate
for hypersensitivity assessment.

-Ken
ATTACHMENT

Qctober 15,1998

To: Kenneth Hastings, Dr. P.H
Pharmacology Team Leader, HFD-590

From: Stephen Hundley, PhD.
Pharmacologist, HFD-590

Re: Thimerosal ’i‘oxicity Review
THIMEROSAL REVIEW

Thimerosal is currently used as a bacteriostatic agent in vaccine pro
influenza vaccines. The thimerosal concentration in these products i
(100{ g/ml} and injection volumes range from 0.5 to 1.0 ml (single im
vaccination for children includes three separate injections spread ov

Chemically, thimerosal is [(o-carboxy phenyl)thio] ethyl mercury and
thimerosal is used in vaccine formulations. Thimerosal degrades in s
of oxygen yielding thiosalicylate and ethyl mercury. Improper storag
vaceination product results in measurable degradation. The extent an
degradation under physiological conditions was not addressed in the a
published literature. The-exient to which thi 1 was metabolized
animals or humans was also not determined in the referenced lteratur

Based upon analogy to methyl mercury, the toxicity of ethyl mercury s
intact thimerosal or thiosaliclylate. Assuming complete cleavage of

50 ={ g of thimerosal following im dosing, the maximum amount of ethyl
released is approximately 28.3 4 g or 0.12{ mole.

Thimerosal Toxicity

EXHIBITY

-Rayoane, &, L
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thimeérosal-protein conjugate then subsequently challenged with the an

adhered to contact lenses placed into each eye of rabbits on test. S

ocular inflammation characterized by an influx of polymorphonuclear {

anterior chamber and ocular tissue. No response was exhibited by non

Multiple days of exposure to sensitized rabbits resulted in lymphoid

lymphocytes, macrophages, and eosinophils with lower levels of neutro
bbits and rats, thi ] was also positive in a guinea pig sentiz

Retrospective analysis of human paich tests of possible contact-sensi
small percentage of cross-reactivity to thimerosal. Several literatu
studies were identified with the range of percent positive thimerosal
to more than 25% (10, 11, 12,13,14).  In one of these studies, half
a positive patch test to thimerosal also had postive patch test respo
e —- NEW PAGE
" (10). However, there were only 55 subjects in this stady and some of
thimerosal may have been irritation rather than hypersensitivity.

The largest retrospective patch test study involved 2461 patients sus
allergic response (11). Only 32 subjects in this group (1.3%) exhibi
response to thimerosal, The authors concluded thimerosal hypersensit
occurrance especially for vaccines administered im or subcutancously.
with contact dermatitis suggested higher percentages exhibited hypers
patch tests than the adult population (12 & 13). As with other retro

there was difficulty distingnishing between an allergic or irritation
memory lymphocyte test was conducted on blood from patients with clin
suspected metal intolerance (14). Thimerosal was included in the tes
approximately 7% of the test group responded to thimerosal with a sti
greater. The memory lymphocyte immunostimulation assay was weli def
citation, however, there was no definition of how the stimulation ind

The collsction of animal and b studies indicated some degree of t
with thimerosal. However, these literature articles lend themselves
that is less than the level afforded by a completereport inan FDA s

of the Hiterature articles characterized the purity or extent of degr

each study. It is crucial to know the extent to which thimerosal deg
thiosalicylic acid prior to exposure to laboratory animals or humans.

Methyl Mercury Toxicity

The literature search did not locate published articles that examined

in laboratory animals or human subjects. The closest analogy is meth
Human toxicity to methyl mercury is well established and includes neu
toxicity and genetic toxicity appearing as chromosomal aberrations.

Tiyed, £t

mercury toxicity i pat ia, ataxia, neurasthenia, vision and
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- with 2 mg methyl mercury/kg body weight (19). Alterations in Nerve G
concentrations in brains from juvenile rats were observed foﬂowmg i-
exposures to methy! mercury (20). The pregnant dams were mai

mg methyl mercury/kg feed during gestation through lactation. Based
rats are not as sensitive to the neurological effects of methyl mercu
monkeys.

d

Reproductive and developmental effects of methyl mercury were evaluat
in mice (21,22,23,24). Pregnant mice dosed orally with 25 or 12,5 mg
weight on Day 12 of gestation had fetuses with cleft palates on Day 1

for cleft palates was 100 percent at the 25 mg/kg dose level. Dead an
resulted from the 25 mg/kg dose level. Pregnant mice dosed overara
levels (3.6 to 27 mg/kg) on Day 9, 12, or 15 of gestation resulted in

dose levels of 12 mg/kg and higher (22). The effects were more prono
mercury dose was administered on Day 9 of gestation. Pregnant mice d
—-- NEW PAGE -
Day 5 of gestation with 10 or 20 mg/kg levels of methyl mercury resul
abnormal fetuses, higher fetal mortality, reduced number of implants
viable fetuses (23). There were no indications of embryo or fetal to

of 2.5 and 5.0 mg/kg. In a separate study, pregnant mice dosed oral

. gestation with methyl mercury levels of 3 mg/kg and higher resulted i
at each dose level (24) with an incidence rate of 27% at the lowest d
resorptions were observed at the two highest methyl mercury dose leve
administration of N-acetyl cysteine provided a measure of protection
toxicity from methyl mercury.

The reproductive effects of methyl mercury in female monkeys (Macaca
evaluated by daily-oral doses of 50 or 50 { g'kg through four menstroa
124 days) prior to mating (25). Effects on reproduction (spontaneous
nonconception rates) were greater for the 90 4 g/kg dose-group compare
These effects were not different from control rates for the 50 4g/kg
mercury levels associated with reproductive failure ranged from 1.9 ¢
clinical signs of mercury-induced neurotoxicity were observed in the
following determination of reproductive failure or success.

Testicular effects of methyl mercury in male monkeys (Macaca-fascicul
a20-week dosing period with daily oral methyl mercury doses of 50 or
semen samples revealed decreased spenm motility and speed, and tail d
dose-group. No effects were observed in semen samples from the 50 4g
Testicular biopsies were taken at the termination of methy! mercury d
histopathological effects were observed at either dose level. No clin
observed during and following dosing. Male mice were also sensitive
methyl mercury dosed im with daily 20 ={ g amounts (approximately 0.8 m
30 days {27). Sperm motility and count were reduced compared to zero
abnormal sperm morphology and low serum testosterone were also obsery
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for methy! mercury is equivalent to the maximum possible amount of et
released from a single injection of a vaccine product. Blood or tis
single vaccination containing 50 ={ g of thimerosal would probably not
quantitatively from mercury levels resulting from acceptable daily ex

Embryo and fetal lethality resulted from ip administration of 2 mg (7
thimerosal to pregnant rats on Day 6 through 18 of gestation. The do
thimerosal to a 67 kg person is approximately 0.75 4 g/kg body weight
lower based on a mg/kg basis. The difference is approximately 780-fo
body surface area. The potential for thimerosal to cause development
toxicological effects from a single dose of a vaccination product is
comparison.

The reviewed animal studies for methyl mercury demonstrated that the
that could be liberated from thimerosal is insufficient to produce ne
reproductive toxicity. The most sensitive toxicity index for methy!
exposed developing fetuses continuing to juvenile age monkeys with ex
e —rsnnmmmmm oo NEW PAGE
from approximately 0.11 to 0:32 4 mole/kg as either no effect or minim
. comparison, the ethyl mercury dose level for a single injection to a
1.8 nmole/kg [approximately 61-fold lower on a mg/kg basis]. The oth
that were reviewed resulted from much higher methyl mercury dose leve
was testicular toxicity at § and 104 g/kg reported from one laborator
strain of rats. However, the testicular effects were not as severe i
dose levels (0.1 and 0.5 mg/kg). There were no other reports of test
levels as low as 104 g/kg. If the effects observed at the 10 g/kg d
levels 10 or 100 times higher should have resuited in an absence of s
rats. There were no reports in this search of scientific literature
methyl mercury exposure.

A substantial body of human epidemiological data suggest thimerosal i
small percentage of people exposed in one manner or another to thimer
retrospective analyses and did not define the past thimerosal exposur
positive responses may have resulted from previous exposure to thimer
products where the potential for release of ethyl mercury from thimer
from im-or sc injecitons of a vaccination product. In addition, the

- the referenced literature indicated possible errors in distinguishing
irritation responses in the human patch tests.

There are several types of data that can assist in defining the actua
presence of thimerosal in vaccination products,

7 Determine blood mercury levels [organic and inorganic mercury] i
prior to and immediately afier vaccination. Can an elevation in
determined following vaccination?
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Food and Drug Administration
Center for Biologics Evaluation and Research
Office of Vaccines Research and Review

Review under the FDAMA Section 413(c)
Thimerosal in Childhood Vaccines: A Reassessment
Summary:
in response to the Food and Drug Modernization Act of 1997 (FDAMA),
Section 413(c) requiring study of the health effects of mercury in drugs, the Center

for Biologics Evaluation and Research (CBER) conducted a risk assessment of the
use of thimerosal, a mercury-containing preservative, in childhood vaccines.

The risk nent consisted of hazard identification, dose-response
assessment, exposure assessment, and risk characterization. The literature was
reviewed to identify known toxicity of thimerosal, ethylmercury (a metabolite of
thimerosal) and methylmercury (a similar organic mercury compound) and to
determine the doses at which toxicity occurs. Maximal potential exposure to
mercury from vaccines was calculated for children at age 6 months and 2 years,
under the U.S childhood immunization schedule, and compared to the limits for
mercury exposure developed by the Environmental Protection Agency (EPA),
Agency for Toxic Substance and Disease Registry (ATSDR), the FDA, and the World
Health Organization (WHO).

Delayed-type hypersensitivity reactions from thimerosal exposure are well
recognized. Identified acute toxicity from inadvertent high dose exposure to
thimerosal includes neuro- and nephrotoxicity. Limited data on toxicity from low
dose exposures to ethylmercury are available, but toxicity may be similar to that of
methylmercury. Chronic, low dose methylmercury exposure may cause subtle
neurological abnormalities. Depending on the vaccine schedule and formulation,
cumulative exposure of infants to mercury from thimerosal during the first 6 months
of life may exceed EPA guidelines, but not the ATSDR, FDA, and WHO
recommendations.

Our review revealed no evidence of harm caused by doses of thimerosal in
vaccines, except for local hypersensitivity reactions. However, some infants may
be exposed to cumulative levels of mercury during the first six months of life that
exceed EPA recommendations. Exposure of infants to mercury in vaccines can be
reduced by using products formulated without thimerosal as a preservative.
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Introduction

The FDA Modernization Act of 1997 Section 413(c)' cafis for the study of human
health effects of elemental, organic, or inorganic mercury found in drugs and dietary
supplements. Specifically, the Act requires evaluation of the “adverse effects on health of
children and other sensitive populations from exposure to...mercury”. Thimerosalis an
organic mercurial compound included as a preservative in biological products since the
1930’s. 1t is the most widely used presefvative in vaccines, found in over 30 U.S. licensed
‘and currently marketed vaccines, in coneentrations of 0.003 t0 0.01%. Inresponse to
FDAMA Section 413(c), CBER conducted a risk assessment of thimerosal in childhood
vaceines, as this constitutes the largest cumulative exposure (in ug/kg body weight) to
mercury from any biclogical product.

FDA regulations require that preserv&tives be present in multidose vials of
vaccines, with the exception of certain five viral vaccines, to prevent bacterial and fungal
contamination.? Preservatives are not required for products formulated in single dose
vials. Multidose vials are preferred by some physicians and health clinics because they
aie often iess expensive per vaccine dose and require less siorage spaée. Asa
preservative, thimerosal may be added at the end of the production process to the bulk or
final container, or it may be added to the diluent of a lyophilized vaccine. In addition to its
prominent role as a preservative, thimerosal is used as an inactivating agent in the
manufacture of certain vaccines (e.g., whole cell pertussis vaccines and some aceliular
pertussis products) and as a bacteriostatic agent during the production process of other
vaccines {e.g., influenza vaccines).3 Uses other thanas a presewativé, however,
contribute little 1o the final concentration of thimerosal in vaccines (at most 2-3pg

thimerosal/ml), with fimits of detection of less than 0.2 ug thimerosal/ml.*

(S
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Formal FDA review of thimerosal use in biological products, including
vaccines, last occurred in 1976. This review evaluated exposure to thimerosat from
biological products using the 1974 American Academy of Pediatrics “Red Book™
immunization schedule and concluded that,» with the exception of long term immune
globulin replacement therapy, “no dangerous quantity of mercury is likely to be
received from biologic products in a lifetime.”® Thimerosal is no longer used as a
preservative in U.S. licensed immune giobulin products such as intravenous
immune globulin, hepatitis B immune globulin (HBIG), varicella immune globulin
{VZIG), with the exception of a few immune globutin preparations for intramuscular
administration and some Rho (D) immune globulins. Reassessment of the risks
from thimerosal in vaccines is appropriate in light of advances in the understanding
of the human health effects of exposure to mercury,>® as well as the increased
number of vaccines recommended for routine use in children.

Methods

Our risk assessment of thimerosal in childhood vaccines, adapted from the
paradigm outlined by the National Research Council,® consisted of hazard identification,
dose-response assessment, exposure assessment, and risk characterization. The
population studied was infants and young children because of their small body size,
developing brain, and exposure 1o vaccines containing thimerosal.

We reviewed the medical literature to identify the known risks of thimerosal and
related organic mercury compounds by querying MEDUINE and TOXLINE databases, ‘
using the MESH terms “thimerosal”, “thiomersal”, “merthiolate”, “mercury”, “ethylmercury”,
“‘methy!mercury", “immunization”, “vaccine”, and “preservative”. "Additional arficles were :
obtained from the reference lists acquired during the initial search and from colleagues.

The Vaccine Adverse Event Reporting System (VAERS), a national passive surveillance
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systemn maintained by the FDA and CDC,"® was queried for reports of adverse events
associated with thimerosal. We examined dose-response relationships and exposure
limits recommended by various agencies for methylmercury, a related organic mercurial
compound. To simplify the comparison between ethyl- and methylmercury, we calculated
the amount of mercury by weight for both compounds. We tabulated the mercury content
of all U.S. licensed vaccines, determined the range of exposures to mercury that a child
could receive under the recommended U.S. childhood immunization schedule, and
characterized the potential risk to infants. Given the limitations of available data pertaining
to thimerosal toxicity, we did not attembi a quantitative risk characterization.
Resutlts
Hazard identification

To identify hazards of thimerosal, we reviewed reports of toxicity in animals
and humans. Because no controlled studies have been conducted tc; examine low
dose thimerosal toxicity in humans, the reported toxicity:of methylmercury, a related
organic mercury compound, was evaluated.
Animal Studies

Limited animal studies have examined the toxicity of thimerosal or
ethylmercury. Low doses of thimerosal equivalent to ethylmercury doses of either 1
or 6 pg/kg/day in adult squirrel monkeys were converted to inorganic mercury, with
high levels detected in the kidney and lower levels found in the brain."’
Histopathological changes were not observed in either the kidney or brain.

Prior to the marketing of thimerosal as a preservative in 1931, high dose
toxicity studies were conducted in rabbits, rats, mice, dogs and guinea pigs.'?
Rabbits, rats, and mice received intravenous injections of 1% solution with~

observation periods limited to 7 days; the use of control animals was not reported.
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The maximum tolerated doses were reporied as 20 mg/kg (rabbits) and 45mg/kg
(rats). For rabbits, the pathology of fatal cases was described as “essentially that of
mercurial poisoning, including kidney and intestinal lesions.” Four dogs rec;eived 2
mg/kg of 1% solution every third day for 12 doses. Autopsies performed seven
days after completion found “only minor microscopic tissue changes.” immediately
following intraperitoneal injections of 1/1000 (0.1%) solution, guinea pigs
demonstrated evidence of severe pain. “Fairly pronounced” congestion and
hemorrhage in the visceral, pan'etai and omental peritoneum was observed when
animals were sacrificed and examinedl1-2 days after injection. The authors
reported that “no abnormal pain responses” were seen in guinea pigs injected with
dilutions of 1/4000 and 1/8000."

In a more recent carcinogenicity and toxicity study of preservatives in
vaccines, Fischer rats were subcut%neously injected twice-weekly with thimerosal at
doses ranging from 30 to 1000 pug /kg for 1 year." Control rats were either
untreated (negative control), or treated with nickel which is known to induce local
inflammatory reactions (positive control). Animals were weighed weekly and
autopsied at either 12 or 18 months after initial injection. All animals with
spontaneous deaths, moribund, or with gross organ pathology had organs
examined histologically. The thimerosal-treated rats had a dose-dependent
increase in the incidence of bronchopneumonia, compared with rats receiving
other preservatives or controls, with 60% of the thimerosal-treated animails
demonstrating unspecified histopathologic changes at the highest dose, compared
with 13% of untreated controls. The death rate for the thimerosal-treated animals
paralleled that of other preservatives and controls leading the authors to conclude

“the damage was slight, continuous, and perhaps cumulative.” In addition, animals
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receiving thimerosal at the highest dose levels over the 12 months period
demonstrated on average a 10% (range 5-14%) retardation of weight gain when
compared with controls. Histopathology of the brain and kidney in thimerosal-
treated animals was not reported. Quantitative data were compiled only for the
highest dose levels; at lower doses the retardation of weight gains was reported to
be “ess significant”.®
Human Studies

Allergy to thimerosal is well described in the clinical lterature, primarily in the form
of delayed-type hypersensitivity.** Sorr;e authors postulate that the thiosalicylate
component is the major determinant of allergic reactions.’ The clinical importance of the
high prevalence of thimerosal sensitivity detected by patch testing remains controversial.

18,17

Some investigators feel that it is of little significance, ™’ while others suggest itis

important enough to require removal from pharmaceutical products. '8

Our search did not locate any reports of formal human toxicity studies
performed prior to initial marketing of thimerosal. The earliest report of thimerosat
use in humans was found in a 1931 arlicle by Powell and Jamieson.'? In this report
of clinical use by another investigator, 22 individuals received 1% solution of
thimerosal intravenously for unspecified therapeutic reasons. Subjects received up
to 10 mg thimerosal/kg with no reported toxic effects, aithough 2 subjects .
demonstrated phlebitis or sloughing of skin after local infiltration. Of note, this study
was not specifically designed to examine toxicity; 7 of 22 subjects were observed
for only one day, the specific clinical assessments were not described, and no
laboratory studies were reported.

Clinical cases of accidental and intentional acute poisonings with very high doses of

thimerosal, while rare, point to the severest forms of toxicity. Several cases of acute
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mercury poisoning from thimerosal-containing products were found in the medical
literature. These reports included the administration of immune globulin® (gamma
globulin) and hepatitis B immune giobufin,>* choramphenicol formulated with 1000 times
the proper dose of thimerosal as a preservative,” thimerosal ear irrigation in a child with
tympanostomy tubes,” thimerosal treatment of omphaloceles in infants,™ and a suicide
attempt with thimerosal.? Total doses of thimerosal administered in these reports of acute
toxicity ranged from approximately 3 mg/kg 1o several hundred mg/kg. These studies
reported local nécrosis, acute herﬁolysis, disseminated intravascular coagulation, acute
renal tubular necrosis, and central ner{fous system injury including obtundation, coma, and
death.
Methylmercury Toxicity Studies

We did not find any reports of toxicity following low dose exposure to
thimerosal in humans in the medical literature. However, avallable data suggest
that the toxicity of ethylmercury, the thimerosal metabolite, and methylmercury may
be comparable. Limited animal data are avaifable on the comparative toxicity of
ethyl- and methylmercury; only one animal study directly comparing the toxicity of
these agents was found. Magos studied adult male and female rats administered 5
daily doses of equimolar concentrations (8.0 mg/kg) of ethyi- or methyimercury by
gavage or 9.6 mg/kg ethylmercury.26 Tissue distribution, the extenti and severity of
histological changes in the brain and kidney, and effects on coordination were
assessed. Magos concluded that equimolar doses of ethylmercury were less
neurotoxic than methylmercury, as measured by coordination disorders in treated
rats and histopathologic changes in the dorsal root ganglia. However, increasing
the dose of ethyimercury by 20% caused higher coordination disorder scores and

significantly more damage to the dorsal root ganglion than in methyimercury treated
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rats. Renal damage was greater in rats receiving equimolar doses of ethylmercury
compared to methyimercury.

in humans, high dose exposure to ethylmercury has resulted in toxicity
similar to that §f high dose exposure to methyimercury.”’ Because high dose
exposure to ethylmercury from thimerosal resuits in toxicity comparable to that
observed following high dose exposure to methylmercury, and because of the
chemical simifarity of the two compounds, it appears reasonable to consider toxicity
of low doses of methylmercury and ethylmercury fo be similar. =%

Much of what is known about méthylmercury toxicity comes from poisoning
episodes in Japan™ and Iraq, * as weli as studies of populations with distary exposure,
primarily in the Seychelles™ and Faroe Islands.® The toxicity of methylmeicuiy was fist
recognized during the late 1950s and early 1960s with the cons_umpﬁon of contaminated
fish in Minamata, Japan.ao Epidemics of methylmercury poi'soning also occurred in frag
during the 1970s when seed grain treated with a mgthylmercury fungicide entered the food
chain as bread.” Matemal methylmercury exposure in these epidemics was associated
with neurological abnormalities, such as delays in motor function, among children exposed
in utero.

Additional data from low dose exposure io methylmercury derivéd from studies of
populations exposed in their diet are conflicting.>* Studies from the Faroe Islands
reported that subtie abnormalities (e.g., finger tapping delays), detectabie by sophisticated
neuropsychometric testing, were associated with methylmercury levels previously thought
to be safe.* Studies in the Seychelles, evaluating more global developmental outcomes,

did not reveal any correlation between abnormalities and mercury levels
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Vaccine Adverse Event Reporting System

To identify any events reported as aftributable to thimerosat in vaccines, we queried
approximately 90,000 VAERS reports from 1990-1998 by searching text fields for
“thimerosal”, “thiomersal”, “merthiolate”, and “mercury”. Forty-five reports were identified.
The types of events reported and vaccines administered are shown in Tables 1 and 2. Of
note, one report described an individual who experienced anaphylaxis following hepatitis B
vaccine. When rechallenged with a similar but thimerosal-free product, anaphylaxis
occurred again, implying thimerosal was not the causative agent. VAERS has several
limitations, including lack of consistent aiagnostic criteria, data acquired from aAdiverse
group of voluntary reporters, underreporting, and the difficulty in determining whether a
vaccine caused the adverse event reported.’ A cause and effect relationship between
the reported adverse events and thimerosal in vaccines cannot be established because of
these limitations. »
Summary of Hazard Identification

The only well established hazard of thimerosal at doses found in vaccines is
delayed-type hypersensitivity reactions. At very high doses, the identified hazards of
thimerosal are neuro- and nephrotoxicity. Methylmercqu, a similar organic mercurial, has
been associated in some studies with subtle neurodevelopmental abnormalities at fow
doses. Although the data are limited, similar toxicological profites between ethﬁlmercury
and methylmercury suggest that neurotoxicity may also occur at low doses of thimerosal;
however, such effects have not been reported.
Dose-Response Assessment
Guidelines for Safe Exposure to Methylmercury

Guidelines for safe exposure to methylmercury, based on dose-response analysis

of exposures resulting in overt toxicity, were used to determine whether the mercury dose
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from vaccines approaches a level of concemn. The U.S. Environmental Protection Agency
(EPA),” U.S. Agency for Toxic Substances and Disease Registry {ATSDR),* the FDA,®
and the World Health Organization (W HO)® have developed recommendations for limits
of exposure to methylmercury in the diet. These range from 0.1 pg/kg body weight/day
{EPA) to 0.47 pg/kg body weight/day (WHO)" and include varying safety margins. The
range of recommendations results from differing emphasis placed on various primary &ata
sources and the different purposes for these recommendations. All guidelines, however,
fall within the same order of magnitude.‘ A complete discussion of the how each agency
reached its recommendations and the inxended‘ purpose is beyond the séope of this risk
assessment. The interested reader is referred to a recent review.® Application of these
guidelines to a female infant at the 5™, 50" and 95™ percentile of weight between birth
and 26 weeks, the period during which most infant vaccines are given, resulted in
calculated recommended limits of mercury exposure shown in Table 3. This assessment
assumed that the toxicity and pharmacokinetics of ethylmercury are the same as
methylmercury (which has not been established) and is based on the conservative
assumption that the susceptibility of the infant {o toxicity from organic mercurials is the
same as that of the fetus. Calculations also assumed fimited or no excretion in newboms.
Exposure Assessment ‘

An exg}osuré assessment was undertaken of the mercury content of vaccines
included in the recommended U.S. childhood immunization schedule. ® At the time of this
review, childhood vaccines that might contain thimerosal as a preservative included single
antigen hepatitis B vaccines; some diphtheria and tetanus toxoids and aceliular pertussis
{DTaP) vaccines; all diphtheria and tetanus toxoids and whole cell pertussis (DTP)

vaccines; and some Haemophilus influenzae type b {Hib) vaccines. The total amount of

$ The WHO guideline is expressed as 3.3ug/kg body weightiweek and has been converted 1o a daily dose for
10
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mercury by molecular weight was calculated for each vaccine in the infant schedule. For

formulations containing thimerosal as a preservative, hepatitis B vaccine contains
approximately 12.6 ug mercury per 0.5 mi dose, DTaP or DTP approximately 25 ug
mercury, and Hib vaccine approximately 25 ug mercury. Depending on the particular
vaccine formulation and schedule, an infant may receive a total mercury dose from
vaccines as much as 187.5 pg during the first 8 months of life. In special populations,
influenza vactine may be administered at 6 months of age, which would increase the total
dose to approxifnately 200 pg (Table 4). Thus, comparison with Table 3 shows that some
infants may receive doses of mercury from vaccines that are in excess of EPA guidelines,
but not the ATSDR, FDA, or WHO guidelines.

At the time of this risk assessment, vaccine formulations’ not containing thimerosal
as a preservative were available for Hib (ActHIB® and HiBtiter® in single dose vials), DTaP
{Infanrix®), and a combination Hib-hepatitis B vaccine (COMVAX®). Subsequently, two
single dose formulations of preservative-free hepatitis B vaccine were approved by the
FDA: on Augus_t 27, 1998 for Recombivax-HB®® and on March 28, 2000 for EnQerix—B@.
The Hib—he_patiﬁs B combination vaccine (COMVAX®) is licensed for use in infants > 6 °
weeks of age, born to mothers with fow risk of hepatitis B. Vaccines that use thimerosal
during the production process, but not as a preservative, contain less than 3 pg
thimerosal/mi arﬁd, therefore, are not considered in this exposure assessment. With the
currently available U.S. licensed vaccines, cumulative infant exposure to mercury from
vaccines can be less than EPA recommended limits, under most circumstances. Under
special circumstances the ACIP® and AAP" allow for accelerated schedules for infants,

such as infants at risk of exposure to pertussis and for travelers. Administering vaccines

purpose of comparison.
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containing thimerosal as a preservative to these infants would result in exposure to more

mercury per kilogram body weight over a shorter period of time.

Estimates of thimerosal exposure from vaccines among 85,000 children who
receive health care in a large health maintenance organization in California indicate that
approximately 25% of infants received ethylmercury from vaccines in excess of the EPA
methylmercury guidelines by 8 months of age, but not in excess of the ATSDR, FDA, or
WHO guidelines.42 In addition, certain infants may be exposed to high levels of mercury

from the diet or environment. These exposures should be added to those from vaccines

in assessing the total exposure of infants to mercury. By the second year of life the larger
body size of even the smallest children results in a calculated exposure which is less than
the EPA, ATSDR, FDA, and WHO guidelines. (Table 5)

No human data are available regarding neurotoxicity from thimerosal containing
vaccines. However, one recent study measured thc-e chénge in total mercury blood levels
in a small number of infants after hepatitis B vaccination. Following one dose of hepatitis
B vaccine (approximately 12.5 pg of mercury) given within 3 days of birth, mean mercury
blood levels increased from 0.54 to 7.36 wg/L (range 1.3-23.6) in 15 pre-term infants with a
mean body weight of 748 g; and from 0.04 to 2.24 pg/L (range 1.4- 2.9) in 5 term infants
with a mean body weight of 3.59 kg.*® This study demonstrated that a birth dose of
hepatitis B vaccine can measurably increase infant mercury blood levels. These levels are
not generally considered acutely toxic; however, the long-term effects on
neurodevelopment from this level of exposure have not been studied.

Discussion
Risk Characterization
No evidence of harm has been demonstrated at doses of thimerosai found in

vaccines, except for local hypersensitivity reactions. Availabie clinical data, however, do

12
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ot address the potential for subtie effects in infants. A pre-licensure study of intentionaily
administered high dose thimerosal,"? cited as demonstrating its safety,® may not be
direclly relevant to the issue of thimerosal in childhood vaccines. This study was
performed over 60 years ago when different safety standards existed; the study was not
designed 1o look for chronic {oxicity, did not include pharmacokinetics, and did not enrolf
infants. Case reports of neurotoxicity and renal toxicity from thimerosal in humans were
found only at doses >100 times that found in vaccines. Our analysis concluded that the
use of lhimerﬁsal as a preservative in vaccines might result in intake of mercury during the
first six months of fife that exceeds thé EPA, but not the ATSDR, FDA, or WHO guidelines
for methylmercury intake. The clinical significance of this conclusion is not currently
known. The EPA guidelines contain as much as a ten-fold safety factor. Such guidelines
are meant to be starling points for evaluation of mercury exposure, and should not be
viewed as abgoiute levels above which toxicity can be expected to occur®

Precisely identifying the risk from thimerosal in vaccines is problematic because of
gaps in knowiedge of its toxicity. This risk assessment extrapolates the toxicity from
methylmercury exposure to that of ethylmercury from thimerosal in vaccines. This
extrapolation has several limitations. The comparative toxicity of ethyl- and methylmercury
has not been well characterized. Moreover, the metabolism and elimination of
ethylmercury compared with methylmercury, and the effect of intermittent intramuscular
doses of thimerosal from vaccines compared with chronic low dose oral exposure to
methylmercury, has not been studied. Several of the guidelines for methylmercury
exposure are based on studies of fetal outcomes after in utero exposures from maternal
ingestion of methylmercury-contaminated food. The susceptibility of the infant compared
with the fetus to adverse effects from organic mercurials is not known. While

acknowledging the limitations of available data and the uncertainties inherent in our risk
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assessment, we cannot exclude the possibility of subtle neurodevelopmentat
abnormalities from the cumulative exposure to thimerosal in vaccines.
Options Regarding Thimerosal as a Preservative in Childhood Vaccines
Three general options exist regarding the use of thimerosal as a preservative in
childhood vaccines: maintaining current vaccine formulations, eliminating thimerosal from
vaccines, or reducing exposure to thimerosal. Reduction in exposure to thimerosal from
“vaccines is merited given the goal of reducing human exposure to mercury from all

sources, the availability of alternatives to thimerosal as preservative in vaccines, and the

'
i

potential risk to infants.

Complete elimination of thimerosal from all vaccines in the near future is not likely.
Reformulation of vaccines that include thimerosal in the production process will require
further product characterization, and perhaps clinical studies, to establish safety, purity,-
potency, stability, and efficacy.® For some vaccines, removal of thimerosal may alter the
ahtigenic structure and thus the immune response. If a new preservative is to replace
thimerosal, the safety and efficacy of the altemative must first be established. *

Several approaches are available to reduce exposure of children to thimerosal.
Clinicians may select existing products not containing thimerosal. Reformulation of
vaccines in sérxglé dose vials may eliminate the need fora preservative.. For some 7
vaccines, such as the recently approved single antigen hepatitis B vaccine
{Recombivax®}, reformulation in single dose vials could be accomplished rapidly because
the vaccine was already formulated and stored in bulk without thimerosal as a
preservative. While transition to single dose vials may be an option in the U.S., multidose
vials containing thimerosal remain, at present, an important component of immunization
programs in developing countries because of their reduced cost and storage
requirements. In such settings, the WHO has determined that the benefits of vaccination

M
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and the risk of microbial contamination of multidose vials outweigh the theoretical risks of
thimerosal in vaccines. %

Several new vaccines, formulated without thimerosal as a preservative, are under
development by vaccine manufacturers, including combination products. If licensed, these
vaccines would greatly expand options available to clinicians. Another possibility to
reduce thimerosal exposure is to reformulate vaccines with reduced amounts of thimerosal
that still have a presesvative effect. In the long term, preservative—freev products
formulated in single dose vials, substitution of alternative preservatives, or implementation
of new vaccine technologies such as c'ombination, mucosal, trancutaneous, and DNA
vaccines may further reduce or efiminate the need for thimerosal as a preservative in
childhood vaccines.

Actions Taken to Date

On July 1, 1999, the FDA sent a letter to manufacturers of vamine; requesting their
plans to remove thimerosal from U.S. licensed vaccines, or alternatively, an explanation
for continued use of thimerpsal as a vaccine preservative." In July 1999, the AAP and
the PHS issued a joint statement*® and the AAP released an interim report to clinicians®
" recommending that thimerosal be removed from vaccines as soon as possible, while
maintaining efforts to ensure high vaccination levels. The joint statement included a
commitment by the FDA to expedite the review of manufacturers’ propc:asals to remove
thimerosal as a preservative from vaccines. One recommendation aris‘ing from these
reports included deferral of hepatitis B vaccination uniil 2 to 6 months 5f age for infants
born to low risk mothers. With the approval of a single antigen thimerosal-free hepatitis B
vaccine in August 1999, the Advisory Committee on Immunization Praqtices (ACIP)
recommended that the birth dose of hepatitis B vaccine be resumed, and that infants
under 2 months of age be given preference for thimerosal-free products where supplies

15
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are limited. in November 1999, the ACIP reaffirmed these recommendations.® - Additional

‘proposals by manufacturers to remove thimerosal as a preservative from vaccines are
under review by the FDA. in August 1999 the Centers for Disease Control and Prevention
and the National Vaccine Advisory Commitiee sponsored an open public forum En
Thimerosal in Vaccines, with representatives from Public Health Service Agencies, other
U.8. government agencies, academia, industry, and the intemational vaccine community,
to examine relevant issues.

Research needs

8
f

Data are lacking regarding the biotransformation and pharmacokinetics of
thimerosal and its derivatives following intramuscular injection in humans and animal
models. Moreover, insufficient information is available to adequately assess the potential
for neurodevelopmental, renal, immunologic, and reproductive toxicity of thimerosal.
Limited data exist on the mercury ex;-)osure of infants from vaccines, and no observational
studies have been done in humans to assess any possible effects of thimerosal exposure
on neurodevelopment, renal, and immunological function. Thimerosal is unlikely to be
eliminated from ail vaccines in the near future, and studies are needed o address these
gaps to provide a more precise characterization of the potential risk from thimerosal in
vaccines.

Conclusion

Our review revealed no evidence of harm caused by doses of thimerosal found in
vaccines, except for local hypersens‘itiviiy reactions. Vaccines containing thimerosal as a
preservative may expose infants to cumulative mercury at levels that exceed EPA
recommendations during the first six ménths of life. The clinical significance of this
conclusion is not currently known; EPA guidelines conlain as much as a teh-fold safety
factor and such guidelines are meant to be starting points for the evaluation of mercury

16
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exposure. However, reducing exposure to thimerosal from vaccines is merited given the
goal of reducing human exposure to mercury from all sources, the availability of
alternatives to thimerosal as preservative in vaccines, and the desirability of ensuring the

highest possible level of public confidence in the safety of vaccines.
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Table 1: Reports to VAERS Attributed by Reporter to Thimerosal® by Vaccine Type

Hepatitis B 28
Influenza 10
Tetanus/Diphtheria 3
Haemophilus influenzae type b (HIB) 1
DTaP 1
DTP/HIB (TETRAMUNE) 1

; :
DTP and HIB (Concurrent 1
administration)

’Thimerosal, thiomersal, merthiolate, or mercury
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Table 2: Types of Events Attributed by Reponer5 to Thimerosal

Injection site reaction 13
Rash 9
Urticaria** 8
Edemat 5
Filu-like syndromef/joint aches¥ 4
Anaphylaxist 1
“Severe allergic reaction™# , 1
Wheezing** 1
Stridor 1
Malaise/agitation 1
Reaction not specified 2

$Thimerosal, thiomersal, merthiolate, or mercury

Note: Only one report (angioneurotic edemay) required hospitalization. Most others
reported doctor visits or emergency room visits.

**One report involved a patient with urticaria and whaezing, onsat after vaccination not
specified.

1One report of edema required hospitalization for angioneurotic edema, two reports of
facial edema, one report of eyelid edema, one peripheral edema.

¥One patient also reported fever to 102°F.

#Not otherwise specified.

}Patient had placebo-controlled rechallenge with similar vaccine formulated without

thimerosal and had anaphylaxis; thus, anaphylaxis not thought to be due to thimerosal.
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Table 3: Calculated Exposure Limits for Mercury, Using Various Agency Guidelines for

Exposure to Methylmercury, in Infants < 6 Months of Age by Percentile Body Weight

Agency Percentile Body Weight
5% 507] 95" |
EPA 65nug| 89pug| 106 ug
ATSDR 194 png | 266 pg | 319 ug
FDA 259 ug | 354 pg | 425 ug
WHO 305 pg | 417 pg | 501 pg

. Calculaied Exposure Limit = dose/kg body weight/week X average weight X 26 weeks
X 0.932 (mercury molecular weight/ methylmercury molecular weight); e.g., EPA
calculated exposure limit = 0.7 pg/kg body weight/week X 26 weeks X (2.36 kg + 5.25
kg)/2 X 0.932 = 65 ug.

* Assumes average of 5th, 50th, and 95th% weight for females at birth (2.36 kg, 3.23 kg,
3.81 kg) and 6 months (5.25 kg, 7.21 kg, B..73 kg) = 3.81 kg, 5.22 kg, 6.27 kg. Females
were selected because their sméller body weight makes them more susceptible than
males.

* Recommended limits on methylmercury exposure:

EPA: 0.1 pg/kg body weight/day; ATSDR: 0.3 pg/kg body weight/day;
FDA: 0.4 ng/kg body weight/day; WHO 3.3 ug/kg body weight/week.

For calculations, daity limits multiplied by 7 to obtain weekly limits.
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Table 4 - Exposure to Mercury from Vaccines in U.S. Inlants (< 6 months)

Vaccine Minimum Maximum Mercury
Mercury Dose Dose

DTaP x3 0Opg ) 75 pg

Hibx 3 Onpg 75 pg

Hepatitis Bx 3 0ug 37.5ug

Hib-Hepatitis Bx2 |0 pug NA

{influenza}® [12.5 ug} |[12.5 pg}

(selected

populations)

Total [12.5 ug] 187.5 pg [200 pg)

“Brackets denote dose of mercury if influenza vaccine is administered;
Thimerosal is 49.6% mercury by weight; e.g., 0.005% thimerosal concentration is
equivalent to 50 pg thimerosal/1.0 mi or 25 pg thimerosal/0.5 m! and results in
approximately 12.5 pg mercury/0.5 mi dose

- Note: These calculations do not include mercury exposures from sources dher than
vaccines.

NA: Not applicable
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Meeting Memorandum
MATERNAL IMMUNIZATION WORKING GROUP

Date: 10/13/98 Time: 8:30 a.m. - 10:00 a.m.
Participants: M. Gruber, M.C. Hardegree, M. Serabian, N. Baylor,

B. Sheets, K. Midthun, J. Clifford, L. Falk,

K. Goldenthal, H. Jolson (CDER), K. Hastings

(CDER)
Subject: Pregnancy registries;

Discussion of point paper: “Reproductive toxicity

study requirements for vaccines”

Presentation by Dr. Jolson:

Dr. Heidi Jolson (Division Director of Antiviral Drug
products, CDER; Chair of the pregnancy registry & Guidance
working group)presented an overview of pregnancy registry
initiatives:

The pregnancy labeling task force(PLT)is an agency-wide
initiative charged with reformatting the pregnancy label section.
There are two groups reporting to the pregnancy labeling task
force, the preclinical working group and the clinical working
group, i.e., the pregnancy registry working group. The purpose of
this working group is to develop recommendations for
incorporating the results of pregnancy registry data in the
“Pregnancy” section of the package insert. The group is
developing an internal document for clinical reviewers to assist
the reviewer in interpreting pregnancy outcome data as well as a
pregnancy registries guidance document aimed at industry. In
addition, a reviewer training course is offered that is designed
to introduce the reviewer to issues that commonly arise in the
course of reviewing human pregnancy outcome data.

1. Pregnancy Registries Initiatives

There are currently numerocus problems with regard to the
pregnancy related sections, i.e., pregnancy category system A, B,
C, of a package insert for a marketed drug: a) There is in
general a lack of data form human clinical studies in this
section, because new drugs are infrequently studied in pregnant
women, b) only if severe adverse outcomes are observed {severe

EXHIBIT
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malformations, developmental anomalies) information will be
included in the pregnancy section (example thalidomide), c¢) it is
difficult to extrapolate the results from animal pre-clinical
reproductive toxicity studies to humans, and d) there is often a
lack of sponsor incentive to develop relevant information.

The question was raised what the CDER requirements for pre-
clinical studies are and for what products they apply, i.e.,
would they be required for products tha# are not administered
more than 3-4 time in a lifetime of the subject. Dr. Hastings
explained that Segment II repro-tox studies are generally
obtained prior to proceeding to Phase 2 studies and that full
repro-tox studies (all segments) should be completed prior to
initiating Phase 3 clinical trials. These studies are usually
required for drugs that are given to treat chronic conditions,

"i.e. repeatedly administered drugs, however these type of studies
have also been performed for products that are given
infrequently. CDER’s experience is that sponsors usually conduct
reproductive toxicity studies because of liability issues. CDER
has more problems to get sponsors to conduct chronic
carcinogenicity studies requiring extended periods of time. The
point was made that vaccine manufacturers whose products are
regulated by OVRR are often reluctant to perform preclinical
repro-tox studies, because these products usually are not
administered for extended periods of time. However, the argument
can be made that even if the product is given infrequently it can
trigger an immune response, that may have long lasting
consequences on the organisms justifying the pre-clinical repro-
tox evaluation of such products.

Pregnancy registries are prospectively defined,
observational studies in which exposed women are recruited and
followed to determine the outcome of any known pregnancy.
Pregnancy registries are not clinical trials but rather of
epidemiological nature. Sponsors should determine the outcome of
each pregnancy and calculate the rate of any complications and
fetal abnormalities compared to rates observed in unexposed
women. It was discussed that the comparisons performed are
likely not perfect and there is a certain bias, since it may be
difficult to adjust for potential confounders such as population,
geographical areas, age, race etc. This was acknowledged but it
was stressed that he.goal of any pregnancy registry is to achieve
as good of a comparison as doable and to make an effort to adjust
for maternal risk factors.
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It was discussed that a certain “background noise” in terms
of abnormalities and birth defects are expected. It is not
really -important that there is a certain percentage of background
noise, but what the observed defect presents, i.e., if in a
subpopulation of 500 women the same rare adverse effect is
observed this is a pretty compelling argument that the drug may
present a hazard. Pregnancy registry data are being interpreted
by a group of experts.

Pregnancy registries should be considered when animal
findings are of concern or ambiguous (which is not to say that in
the absence of such findings, pregnancy registries should not be
performed), if similarity to a product exists that is known to be
a concern, if human findings are of concern, if there is an
expectation that there is high demand of the product in women of
reproductive age, if the product is necessary to treat a
condition with high morbidity during pregnancy or if live
attenuated vaccines (or other products causing subclinical
infections) are being used.

Pregnancy registries are considered as Phase IV commitments
at the time when the product is marketed. Pregnancy registry
data should be included in different part of the package insert,
i.e., sections on pregnancy labeling, dosage, safety etc.

Dr. Jolson discussed two examples in which pregnancy registries
were performed as Phase IV commitments:

a. The first product is Ribavirin that is given in combination
with alpha interferon to treat Hepatitis C. Ribavirin has
caused multiple fetal abnormalities in pre-clinical studies
in all species tested. Ribavirin is given over a 6 months
time period, has a long half time and is likely a human
teratogen. The label contained exclusive warnings and the
pregnancy category is termed “X”. (It was pointed out that
Schering-Plough agreed to category “X” in the label based on
pregnancy studies)

b) The second drug is Efavirenz that is indicated for subjects
with HIV infection. Preclinical studies revealed
CNS abnormalities in 3/20 primates and the drug was
considered Category C in the pregnancy label section.
Efavirenz is not considered first choice of HIV drugs to be
used in pregnancy.
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It was stressed that the concept of performing pregnancy
registries is new and that only few sponsors have conducted
pregnancy registries (Merck/Varivax) In addition, it remains to
be determined if data obtained from these studies can be
interpreted to judge the effect of a drug on pregnancy outcome.

Dr. Jolson reviewed efforts of the clinical working group to
increase reviewer and industry awareness, such as guidance
documents, the reviewer training course, discussion of the topic
at outside symposia and lastly the ongoing activities to re-
design pregnancy section of label. The general context and goals
of the reviewer gquidance document “Review of Human pregnancy
outcome data”, the guidance for industry document “Design and
Conduct of pregnancy registries”, and the reviewer Training were
briefly summarized (see attached slides). Concern was expressed
that any one committee may not be able to address all of industry
and the suggestion was made to have a FDA workshop on the concept
of pregnancy registries. It was mentioned that the DIA meeting
would also have discussions on pPregnancy registries.

Dr. Jolson concluded her presentation with the remark that
one key to improve the pregnancy label lies in the availability
of human data and in FDA’s ability to interpret these data
soundly. Data obtained from pregnancy registries should help to
meet this goal whereby the philosophy is “Some information is
better than no information”. Pregnancy registries may provide
reasonable information about human pregnancy outcome data in the
absence of controlled clinical trials.

Suggestions were made to contact staff at the National
Institutes of Child Health (NICHD), D. Alexander, for
' participation in the work of the pregnancy registry working
group. Dr. Jolson asked that suggestions should be mailed to her
E-mail account. Dr. Jolson announced that the next scheduled
meeting of the pregnancy registry working group is November 17,
1998.

The group discussed the need to obtain data on human
pregnancy outcome on currently licensed vaccines recommended for
pregnant women. For example, the label for the influenza vaccine
states Category C. No animal data exist. It is at the
physicians discretion to assess the risk benefit. However, the
ACIP recommended that this vaccine can be given to pregnant women
in their second trimester. This recommendation was included in



397

Page 5 - Matemal irnmunization working group: meeting 10/13/98

the package insert. The question was raised why such
recommendations was put in the label in the absence of data.

2. Status update point paper “Preclinical reproductive toxicity
study requirements for vaccines”

M. Gruber informed the group that the point paper “Reproductive
toxicity study requirements for vaccines” was presented at CBER
staff meeting on September 23, 1998, The paper was subsequently
distributed to all division directors within OVRR. The comment
period will end on November 15, 1998. So far, no comments were
received. Once the comment period has passed, the paper will be
presented to Dr. Devine. A copy of the paper was also provided to
Dr. Zoon. The purpose of the point paper is to obtain feedback
from CBER management on the recommendations made by the maternal
immunization working group, to obtain concurrence that these
recommendations be used in discussing reproductive toxicity study
requirements with sponsors and to generate a working document to
promote -consistency among OVRR reviewers. At this time the paper
is not viewed as a guidance document for preclinical repro-tox
testing for vaccines. The development of such document may be a
next step following concurrence from CBER management on the
recomnendations contained in the point paper.

3. Thimerosal as a preservative in vaccine products

There was further discussion with regard to the presence of
thimercosal in vaccine products. Dr. Hastings informed the group
that a Pharm/Tox reviewer (Steve Hundley) at DSPIDP has conducted
a review of the published pharmacology and toxicology information
on thimerosal. The conclusion was that there is little
information in the available literature to support the view of
thimerosal being a significant hazard at the doses used in
vaccine products. However, it appears that reproductive toxicity
studies and pharmaco-kinetic studies to evaluate the metabolism
of thimerosal have not been conducted. Thus, there is no
scientific data base from which to derive regulatory
recommendations. It was discussed that toxicity studies with
thimerosal may be conducted at FDA’s contract laboratories, other
Institutions such as the National Center for Toxicology Research
(NCTR) were also mentioned. Dr. Hastings indicated that such a
study could perhaps be conducted at CDER Office of Testing and
Research {OTR)under the direction of Frank Sistare {see also
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E-Mail from Dr. Hastings to Dr. Hardegree attached): Such study
could potentially be set up as a CRADA with participation of
various companies.

Attachments:

1. Overheads “Pregnancy registries initiative”

2. Point paper: “Preclinical reproductive toxicity study requirements
for vaccines™

3. E-Mail from Dr. Hastings to Dr. Hardegree (10/14/98) “Thimerosal”

4. Attendees list

prepared by M. Gruber:maternal immunization working group, minutes 10/13/98
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mwwlmuﬁemwwm Goﬁenu:al and(s) i has
well as potential -—xfsnotslmplyam&erof‘mmemmma umecessarymgredienf.andsswtenhaly
bad ... so let's get rid of it". Thimerosal has been > me of certain
meaddﬁmofﬁmosal‘ toﬂwﬁ:}a{(mu!s«&ase) mimeprodudwi!mt
b (au;ﬁf-!hm m&evﬂswwmmm 12 rbonmmmalofmmmsa!—ifand
wbenevefpossebfe fsnowamvetypwsum as you probably know] cmadhaveamefw
medica® d g the p of mult-dose p which wil 7}

the i sbrage(space}reqmmmmmecﬁmcse You should also be
awarefhatiﬂheus (aﬂﬂpP'haﬂ:igsnFﬂ\Mnmam\sﬂnnfhztm thecretical risk ofemyl%cu Iy exposure outwe
nspoteuna!benamsmmepomtvmmnovmesmedmmeuSorEuropewilmmmnﬂnmemsal[mm wherelhmg
appear 10 be headed], this could alsa have a severe impact on global ("thind
hepathsBandwhoie-ceﬁDTPvaonnes.whm for vanous mns.wmamostcesmmyhavetohavemmrosalasan
potentially many years to come. WHOhasakeadymadeap!eawuweAcademyofPedmm“tmd
hghuy"and "consider the global ramifications” of their evolving policy.

Fnauy nmyownpersonatopmmn andasaheads«:pbecauselbekevetcou!dmmeup—the test tof
wdnerability on this issue is that the > review o wmsmm%wmwm

1and ohan ing basis as the The cakulations done
» A are not complex. I'm not sure if there will be an essywayoutofmepotenbalpercepton that the FDA, CDC and
ammmxzahm polcy bodies may have been "asteep at the switch” re: thimerosal until now.

~—Qrigghnk Massape~—-
gom: mm“mm 956 $1:08 PM
Rt 1
ot By
Bayidr, lkmmn Esber, Elaing; Pattrcs, Peter; Goldenthat, Karny

Cex
S: Qand As
ubject: . &

Attached are my suggested revisions 1 the O and As. Reganding the fiterature review,  We found several reports of
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Regavding the ssardg,mmwem%repmsmmeVAERsdawbasefmm1990to‘1998foru1mosal Most
tved allergic {hyp itivity), although a cause-and-effect refationship could not be established.
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ABSTRACT

Background 1t has been suggested that vaccina-
tion against measles, mumps, and rubella (MMR) is
a cause of autism.

Methods  We conducted a retrospective cohort study
of all children born in Denmark from January 1991
through December 1998. The cohort was selected on
the basis of data from the Danish Civil Registration
Systern, which assigns a unique identification num-
ber to every live-born infant and new resident in Den-
mark. MMR-vaccination status was obtained from the
Danish National Board of Health. information on the
children’s autism status was obtained from the Danish
Psychiatric Central Register, which contains informa-
tion on all diagnoses received by patients in psychiat-
ric hospitals and outpatient clinics in Denmark. We
obtained information on potentiat confounders from
the Danish Medical Birth Registry, the National Hospi-
tal Registry, and Statistics Denmark.

Results  Of the 537,303 children in the cohort {rep-
resenting 2,129,864 person-years), 440,655 {82.0 per-
cent} had received the MMR vaccine. We identified
316 children with a diagnosis of autistic disorder and
422 with a diagnosis of other autistic-spectrum disor-
ders, After adjustment for potential confounders, the
relative risk of autistic disorder in the group of vac-
cinated children, as compared with the unvaccinated
group, was 0.92 (95 percent confidence interval, 0.68
to 1.24), and the relative risk of another autistic-spec-
trum disorder was 0.83 (35 percent confidence inter-
val, 0.65 to 1.07). There was no association between
the age at the time of vaccination, the time since vac-
cination, or the date of vaccination and the develop-
ment of autistic disorder.

Conclusions This study provides strong evidence
against the hypothesis that MMR vaccination causes
autism. {N Engl J Med 2002;347:1477-82.)

Copyright ® 2002 Massachusetts Medical Society.
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T has been suggested that the measles, mumps,

and rubella (MMR) vaccine causes autism.* The

widespread use of the MMR vaccine has report-

cdly coincided with an increase in the incidence
of autism in California,’ and there are case reports of
children: in whom signs of both developmental regres-
sion and gastrointestinal symptoms developed shortly
after MMR vaccination.! Measles virus has been found
in the terminal ileum in children with developmental
disorders and gastrointestinal symptoms but not in de-
velopmentally normal children with gastrointestinal
symptoms.¢ The measles virus used in the MMR vac-
cine is a live attenuated virus that normally causes no
symptoms or only very mild ones. However, wild-type
measles can infect the central nervous system and even
cause postinfectious encephalomyelitis, probably as a
result of an immune-mediated response to myelin pro-
teins.”?

Studies designed to evaluate the suggested link be-
tween MMR vaccination and autism-do not support
an association, but the evidence is weak and based on
case-series, cross-sectional, and ecologic studies. No
studies have had sufficient statistical power to detect
an association, and none had a population-based co-
hort design.1916 The World Health Organization and
other organizarions have requested further investiga-
tion of the hypothetical association between the MMR
vaccine and autism.21720 We evaluated the hypothesis
in a cohort study that included all children born in
Denmark in 1991 through 1998.

From the Danish Epidemiology Science Center, Department of Epidemi-
ology and Social Medicine, Arhus, Denmark (K.M.M., MV, T, JO.; the
Danish Epidemiotogy Science Center, Department of Epidemiology Research,
Statens Serum Institute, Copenhagen, Denmark (A.H., JW., M.M); and
the National Center on Birth Defects and Developmental Disabilities, Centers
for Disease Contol and Prevention, Adlanta (D.S.). Address reprint requests
t0 Dr. Madsen at the Danish Epidemiology Science Center; Department of
Epidemiology and Social Medicine, Vennelyst Bivd. 6, DK-8000, Aarhus C,
Denmark, or at kmm@dadlnet.dk.
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METHODS
Study Design

We designed a retrospective follow-up study of alf children bom
in Deamark during Uk period from January 1, 1991, to Decemi
ber 31, 1998. The cohort was established on the basis of data ob-
tained from the Danish Civit Registration System and five other na-
tional registries.

Live-born children and new residents in Denmark are assigned
2 unique personal identification number (a civil-registry number),
which is stored in the Danish Civit R:gzsnatmn Sysien mg:{hcx
with & ion on vital stats, e  address,
and family members (mother, fither, and qblmgs) 2 The reglstry is
updated once a week, and all changes in d\t stored information are
reported to the registry ding 10 d fegal p di
The civil-registry aumber is used a5 the fnk to information at the
individuaf level in all other national régistrics. This system provides
completely accurate finkage of information between registries at
the individual level.

We detenmined MMR-vaccination status on the basis of vacci
mncn darz reported o the National Board of Health by general

who administer alf MMR inations in Denmark.
The general practitioners are reimbursed by the stats on the basis
of these reports. We retrieved information on vaccinations from
1991 through 1999. The MMR vaccine was introduced in Denmark
in 1987, and the single-antigen measies vaccine has not been used.
The MMR vaccine used in Denmark during the study period was
identical to that used in the United Stares and contained the follow-
ing vaccine strains: Moraten {meastes), Jeryl Lynn (musnps), and
Wistar RA 27/3 {rubella).

The national viccination program recommerds that children be
vaceinated at 15 months of age and agan at 12 years. No change was
made in the program during the study period. We obtained infor-
mation on MMR vaceination at 15 months of age, since only this
expasure is relevant to the end point under study. Since the vacci-
nation data are wansferred to the National Board of Health onice a
week, we chose Wednesday as the day of vaccination. When the vac-
cination information was tecorded with the child’s own civid-registry
number, the information was directly finked with other registries.
Before 1996, tn most cuses the vaccination iformation and the age
o[ the child were recorded with the civil-registey number of the

P adulr; we used § from the Danish Civil
RCgh[leOn System 1o identify the link from the accompanying
adult 1o the child. Thus, 98.5 percent of the children were ideatified
with the use of the child’s civil-reggistry number o the civil-registry
number of the mother or father and the age of the child at vaccine-
tion. The remainiog 1.5 percent of children were identified on the
basis of additional information from the Danish Civil Registration
Systent on other relatives and inforruation on the address at the timg
of vaccination.

Information about diagnoses of autism was obtined from the
Danish DPsychiatric Central Register, which contains information on
alf disgnoses received by patients in psychiatric hospitals, psyshiatric
departments, and outpatient clinics in Deanark.™ {a our tohort,
93.1 percent of the children were treated only a8 cmp:mcmg and
6.3 percent were at some point treared as inpatients in a psychiaric
department. All disgnoses wese based on the Interrational Classi-
Fiension of Diseases, 10th Rewision (1CD-10), which is similar to the
4th edition of the Diggnostic and Statistical Manual of Mental Di-
orders (DSM-IV) with regard to autism. 232 [n Denmark, children
are referred ro specialists in child psychiatry by genen practition-
ers, schools, and psychologists if autism is suspected. Only special-
ists in child psychiasry diagnose autism and assign a diagnostic code,
and alf diagnoses are reconded in the Danish Psychistric Ceneral
Register. We identified ol children given 2 diagrosis of sutistic
disorder {ICD-10 code FR4.0 and DSM-TV code 29900 oranoth-
er autistic-spectrum disorder (FCD-10 codes F84.1 thmugh 2237
and DSM-IV codes 299.10 and 299.80). When 2 child was given
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diagnoses of both autistic disorder and one or more other astistie-
spectrum disorders, we classified the diagnosis as autistic disorder,
Autism is associated with the inherited genetic conditions tuberous
sclerosis, Angelman’s syndrome, and the fragile X syndrome and
with rongenital rubelia. To snaximize the homogeneity of the study
population, data for children with these conditions were censored
when the diagnosis was made. We obtained information on these
conditions from the National Hospital Registry.

We performed an extensive record review for 40 chitdren with av-
dstic disorder {13 percent of 2l the children with antistic disorder)
1o validate the disgnosis of autism. A consultant in child psychiarry
with expertise in autism examined the medical records. Thirty-seven
of the children {92 percent) met the operational criveda for autistic
disorder according to 2 Systeratic coding scheme developed by the
Centers for Disease Control and Peevention for surveiflance of au-
tisra and used in a prevalence smudy in Brick Township, New Jeesey.#
The three children who did nor meer the criteria for auristic dis-
order were all classified a5 having other autistic-spectrum disorders.
For two of the children, the diagnosis of autistic disorder was ques-
tonable because of profound intellectual impairment. For the third
chifd, we did not have information about the anset of symptoms be-
fore the age of three years, which is 2 prerequisite for the diagnosis
of autistic disorder.

We obtained information on birth weight and gestational age
from the Danish Medical Bicth Registry and the National Hospital
Registey. 22 Information on porential confounders, including so-
ciceconomic status {25 indicated by the employment status of the
head of the household) and mother’s edacation was obtained from
S({a!is!ics Denmark from the time when the child was 15 months
of age.

Statistical Analysis

Follow-up for the diagnosis of autistic disorder or another autis-
tic-spectrum disorder began for all children on the day they reached
one year of age and ¢ontinned until the diagnosis of autism or an
associsted condition {the fragile X syndrome, Angelman’s syadrorre,
‘tuberous sclerosis, or congenital rabella), emigration, death, or the
end of follow-up, on December 31, 1999, whichever occurred first,
The incidence-rate ratios for autistic disorder and other autistic-
specrrum disorders in the geoup of vaccinated children, us compared
with the novaccinated group, were examined in a log-neac Poisson
regression model with the use of PROC GENMQEY {SAS, version
6.12).30 We vreated vaccination as 2 time-dependent covariare. The
children were assigned 10 the nonvaccinated group untit they re-
ceived the MMR vaccine, From that date, they werc folfowed in the
vaccinated group. In additional analyses, the MMRevaccinated chil-
dren wers grouped according 10 their age at the time of vaccination,
the imerval since vaccination, and the calendar period when vac-
cination was performed.

Ineparting the results, we refer to the incidence-rate catios as rel-
ative risks. For all risk estimates, we considered possible confound-
ing by age {1, 2,3,4,5,6,7, or 8 109 years), sex, calendar period
{1992 10 1993, 1994, 1995, 1996, 1997, 1998, or 1999; for other
autistic-spectrnm disorders, the vears 1992, 1993, and 1994 were
grouped together), sodicecanomic statas {six groups), mother’s
education {five groups}, gestational age {36, 37 10 41, or »42
weeks), and birth weight %2499, 2500 to 2999, 3000 1o 3499,
3500 1o 3999, or 4000 g)

RESULTS

A total of 537,303 children were included in the
cohort and followed for a total of 2,129,864 person-
years. Follow-up of 5811 children was stopped before
December 31,1999, because of a diagnosis of autistic
disorder (in 316 children), other autistic-spectrum dis-

orders {in 422}, raberous sclerosis {in 35), congenital

wiw.nejm .oy
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rubella (in 2), or the fragile X or Angelman’s syndrome
(in 8), and because of death or emigration in the
cases of 5028 children, whose data were censored.
For children who received MMR vaccine, there were
1,647,504 person-years of follow-up, and for children
who did not recetve the vaccine, there were 482,360
person-years of follow-up.

Table 1 shows the distribution of the MMR cohort
according to vaccination status, sex, birth weight, ges-
tational age, socioeconomic status, mother’s educa-
tion, and age when autism was diagnosed. The mean
age at diagnosis was four years and three months for
autistic disorder and five years and three months for

othier autistic-spectrum disorders. The mean age at the
time of the MMR vaccination was 17 months, and
98.5 percent of the vaccinated children were vaccinat-
ed before 3 years of age. The propordon of children
who were vaccinated was the same among boys and
girls (82.0 percent).

Table 2 shows the association between variables re-
lated to MMR vaccination and the risk of autism. We
calculated the refative risk with adjustment for age, cal-
endar period, sex, birth weight, gestational age, moth-
er’s education, and socioeconomic status. Overall,
there was no increase in the risk of autistic disorder
or other autistic-spectrum disorders among vaccinated

Tanee 1. CHARACTERISTICS OF THE 537,303 CRILDREN IN THE DANISH COHORT.

VACCINATED UNVACCINATED
ChiLoRen CHILDREN
CHARACTERISTIC {N=240,655) N=96,648) P Vawe*
sumber {percent)
Sex 055
Male 226,042 (51.3) 49,680 (51.4)
Female 214,613 (48.7) 46,968 (48.6)
Birth weight <0.001
<2499 g 21,633 (4.9) 5,164 (5.3)
2500-2999 g 53,874 (12.2) 12,062 (12.5)
3000-3499 g 135,630 (30.8) 29,262 (30.3)
35003999 g 135,255 (30.7) 29,143 (30.2)
>4000 g 66,358 (15.1) 14,563 (15.1)
Data missing 27,905 (6.3) 6,454 (6.7)
Gestational age <0.001
<36 wk 19,029 (£.3) 3,129 (3.2)
37-41 wk 272,345 (61.8) 40,609 (42.0)
=42 wk 27,349 (6.2) 3,986 (4.1)
Data missing} 121932 {27.7) 48,924 (50.6)
Socioeconomic statust <0.001
Manager (very high) 41,367 (9.4) 9,940 (10.3)
Wage camer (high) 85772 (19.5) 16,187 (16.7)
Wage eamer (medium) 70,906 (16.1) 13,753 (14.2)
Wage camer (low) 116,503 (26.4) 26,699 (27.6)
Wage camer (minimat) 57,408 (13.0} 10,996 {11.4)
Unemployed 67,841 (15.4) 18,519 (19.2)
Daa missing 858 (0.2) 554 (0.6)
Mother’s education <0.001
Postgraduate education 26,118 (5.9) 5,856 (6.1)
Coliege 67,776 {15.4) 14,599 (15.1)
Vocational training 178,553 (40.5) 34,006 {35.2)
Secondary school 42,667 (9.7) 10,164 (10.5)
Primary schoot 114,768 (26.0) 28,680 (29.7)
Data missing 10,773 (2.4) 3,343 (3.5)
Age ar diagnosis of autistic disorder 0.87
<2yr 48 (0.01) 9 (0.01)
3-5yr 187 (0.04) 31 (0.03}
26y 34 (0.01} 7(0.01)
Age at diagnosis of another 019
autistic spectrum disorder
<2yr 32(0.01) 3(0.003)
3-5yr 202 {0.05) 37(0.04)
>6yr 118 (0.03) 30 (0.03)

*P values axe based on the chi-square test of sudstical independence.
Data were available from the Danish Medical Birth Registry only until December 31, 1996.
$The employment status of the head of the household was used to indicae sociocconomic status
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Tantk 2. ADJUSTED RELATIVE RI5K OF AUTISTIC DISORDER AND OF OTHER AUTISTIC-SPECTRUM
DISORDERS 1N VACCINATED AMD UNVACCINATED CHILDREN.®

Omien Aursnc Srecthum

VACTINATION PeRson-Yeanst AunsTic DISORDER DISORDERS
AorusTED ApUSTED
RELATIVE pask RELATIVE Risk
No. oFeasEs  (95% CI) NO.OF GAsES (95% CI)
Total 2,129 864 316 » 422
Vaccination
No 482,360 83 100 77 100
Yes 1,647,504 263 652 (0.68-1.24) 345 0.83 {0.65-1.07)
Age a1 vacsination
Not vaccinated 132,360 53 100 77 L
<14 mo 200,003 3B 118(0.78-150) 4 088 {0.50-128)
15-19 mo 1,326,753 195 £.86 (0.63-1.17) 276 683 (0.64-1.08)
20-24 mo 69,242 17 1.19 {0.69-2.07) 12 062 {0.33-1.13}
25-35 mo 40,935 11 120{063-231) 15 1.09(0.63-191)
236 mo 16,572 2 0.56 (0.14-2.30) 5 0.64 (0.26-1.59)
Incerval since vaccination
Not vacsinared 482,360 53 1.00 77 R
212,805 3 0.39 (0.11-1.32) 8 1.18 (0.51-2.75)
197,931 21 138{076-251) 4 031(010-091}
183,460 22 1.07 (0.59-195} 16 0.92 {(.47-1.80}
168,045 31 €86 (0.52-1.41} 16 0.47 (€.26-0.86)
154,296 47 0.92 (0.61-1.58} 32 077 {0.46-1.27}
139,288 3z 0.86 {0.54-1.38) 7 0.69 (043-1.11}
466,320 96 B89 {0.66-1.50) 388 105 {B77-145)
185,396 21 067 {034-1.33) 84 875 (051-1.09)
Daee of vaccination
Not vaccinawd 482,360 53 1.0 77 188
19911992 248,646 31 1.06 {0.59-1.70) 61 075 (6.51-1.09)
19931994 659,152 81 0.73 {0.50-1.06) 146 0.74 {6.56-099)
19951996 475,950 96 091 (0.63-1.30) 116 113 (0.81-1.56)
19971999 263,716 55 1.35(0.84-2.17) 22 0.71 {(40~1.24)

*The rskitive risk was adjusted for age, calendar period, sex, birth weight, gescational age, mothers education, and
socioecononc starus of the family. The reference growp was the group of children who were ot vaceinated. The distri-
bution of cyses of autistic disorder or ather autistic-specrum disorders according o vaccination status differs from that
in Table 1 because, in this analysis, childeen Wit were vaccinated after the disorder tad been diagnosed were dlassified
according 10 their vaccination statas at the tine of the diagrosis (i.c., 23 unvaccinated). C1 denotes confidence interval,

{Becauss of rounding, the numbers of person-years do por necessarily sum to the total shown.

children as compared with unvaccinated children (ad-
justed refative risk of autistic disorder, 0.92; 95 per-
cent confidence interval, 0.68 to 1.24; adjusted rel-
ative risk of other autistic-spectrum disorders, 0.83;
95 percent confidence interval, 0.65 to 1.07). Further-
more, we found no association between the develop-
ment of autistic disorder and the age ar vaccination
{P=0.23), the interval since vaccination (P=0.42),
or the calendar period at the dme of vacdnation
(P=0.06).

Adjustment for potential confounders with the ex-
ception of age resulted in similar estimates of risk.
Changing the start of follow-up for autistic disorder
and other autistic-spectrum disorders to the date of
birth or 16 months of age had litle effect on the esti-
mates (dara not shown). Furthermore, inctuding chil-
dren with the fragile X syndrome, tuberous sclerosis,
congenital rubella, or Angelman’s syndrome in the
analysis did not change the estimates (data not shown).

1480 - N Engl } Med, Vol. 347, No. 19 -

DISCUSSION

This study provides three strong argumerits against
a causal relation berween MMR vaccination and au-
tismn. First, the risk of autism was similar in vaccinated
and unvaccinated children, in both age-adjusted and
fully adjusted analyses. Second, there was no temporal
clustering of cases of autism at any time after immuni-
zation. Third, ncither autistic disorder nor other au-
tistic-spectrum diserders were associated with MMR
vaccination. Furthermore, the results were derived
from a nationwide cohart study with nearly complete
follow-up data.

All previous studies of an association between au-
tism and MMR vaccination have been case series, 1438
ecologic studies, 2 or cross-sectional studies, ™3 and
the majority have not used optimnal data for risk assess-
ment. In a well-conducted, cross-sectional prevalence
study, Taylor and colleagues®® found that there was no
sharp increase in the prevalence of autism after the in-

November 7, 2002 + www.nejm.org
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rroduction of the MMR vaccine. However, it could be
argued thar 2 more gradual increase would be expect-
«od, since autism is characterized by an insidious onset
and a delay in diagnosis. A case-series stady by Peltola
et al.!5 also provides evidence against a causal con-
nection.

One of the main reasons for public concern has
been that the widespread use of the MMR vaccine in
some regions appeared to coincide with an increase
in the incidence of audsm. However, this is not a uni-
form finding. In Denmark, the prevalence of autism
(according to the criteria of the International Clas-
sification of Diseases, 8th Revision) was less than 2.0
cases per 10,000 children between the ages of five
and nine vears in the 1980s and the beginning of the
1990s. Since then, the rates have increased in all age
groups except for children younger than two years of

age, and in 2000, the prevalence of autism (according, |

10 the ICD-10 criteria) was higher than 10.0 cases per
10,000 children five to nine years of age (unpublished
data). Thus, the increase in autism both in Califor-
nia® and in Denmark occurred well after the introduc-
tion of the MMR vaccine.

Our study was based on individual reports of vac-
cination and diagnoses of autism in a well-defined
geographic area. The exposure data were collected
prospectively, independently of parental recall and
before the diagnosis of autism. Furthermore, the di-
agnosis was recorded independently of the recording
of MMR vaccination. Thus, there was little possibility
of differential misclassification of exposure or outcome
measures. Furthermore, our analysis was based on
complete follow-up data.

We assume thar the data on MMR vaccination are
almost complete, since general practitioners in Den-
mark are reimbursed only after reporting immuniza-
ton dara to the National Board of Health. We had an
unvaccinated reference group with almost 500,000

" person-years of follow-up, even though the study was
numerically imbalanced in favor of the vaccinared
group. The power of the study is reflected in the nar-
row 95 percent confidence intervals.

We had no information on the presence or absence
of a family history of autism, which could explain our
negative findings only if families with 2 history of au-
tism avoided MMR vaccination. If so, we would expect
o have found high relative risks at the beginning of
the study period, before the hypothetical link berween
vaccination and autism was publicized. This was not
the case. We had no information on whether the chil-
dren with autism had regression, and thus we could
not perform # subgroup analysis. However, the fact
that the overall relative risk of autism or an autistic-
spectrum disorder was less than 1.0 does not support
the possibility of a subgroup of vulnerable children.

The Danish vaccination program recommends that

children receive the MMR, vaccine at 15 months of age
and provides the vaccination free of charge. Among
the children in our cohort who were born in 1995, the
rare of MMR vaccination was lower than the rate of
vaccination with the first Huemophilus influenzac type
B vaccine {86.9 percent vs. 97.0 percent). However,
the rate of MMR vaccination in our study was similar
to that in the United States (87.6 percent in 1995) and
Belginm (83.0 percent in 1997).313 Nevertheless, the
main concern is the comparability of vaccinared and
nonvaccinated children in relation o the end point
under study. In all analyses, when risk estimates were
calculated, we controlled for possible confounders
{age, sex, calendar period, socioeconomic status,
mother’s education, gestational age, and birth weight).
Except for age, none of these possible confounders
changed the estimates. The confounding by age was
a function of the time avaitable for follow-up, since
much of the follow-up for the unvaccinated group in-
volved young children, in whom autism is often ua-
diagnosed.

We assessed the validity of the diagnosis of autistic
disorder in a subgroup of children and found it to be
high. This was to be expected, since only specialists
in child and adolescent psychiatry are authorized to
code the diagnosis of autism in the Danish Psychiatric
Central Register. All schools have access to health care
personael as well as psychologists. Because of the com-
prehensive health care surveiltance for children in Den-
mark, all severe cases of autism are likely to be di-
agnosed and reported to the registry at some point.
Reporting of the other autistic-spectrum disorders is
less complere than that for autistic disorder, and some
diagnoses are almost certainly missed. However, it is
unlikely that this misclassification would be associated
with vaccination status. It is very difficult to determine
the onset of autism, and many cases are probably due
to prenatal factors. Qur records did not contain in-
formation on when the first autistic symptoms were
noted, and we could not adjust fora differential delay
in the diagnosis. Again, it is highly unlikely that a de-
tayed diagnosis was associated with MMR vaccination
in this study,

There are few published data on the incidence of
autism, but the prevalence rates reported in the licer-
ature vary widely, from 1.2 cases per 10,000 (accord-
ing to the criteria of the third edition of the Diagnas-
sic and Stazisticod Mannunl of Mental Disordersy to 308
per 16,000 (according to the YCD-10 criteria). 333 The
prevalence rates among eight-year-old children in our
cohort were 7.7 per 10,000 for autistic disorder and
22.2 per 10,000 for other autistic-spectrum disorders.
These rates are similar to the prevalence raves of 5.4
per 10,000 for autistic disorder and 16.3 per 10,000
for other autistic-spectrum disorders in a cohort of
325,347 French children (ECD-10 criteria), reported
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by Fombonne et al. 35 and the rate of 11 per 10,000
for audistic disorder in a cohort of U.S. children (DSM-
IV critena), reported by Croen and colleagues.3¢ The
DSM-1V clagsification system used in the Unired States
and the ICD-10 classification system used in many Eu-
ropean countries are almost identical with regard to
the classification of autistic disorder.252¢ In our validity
substudy, we found that 93 percent of cases diagnosed
according to the [CD-10 criteria met the DSM-TV op-
erational criteria for the diagnosis of audstic disorder.

Supported by grants from the Danish National Rescarch Foundation; the
Nationat Vaccine Program Office and Nation:] Inmunization Program, Cen-
ters for Discase Conuol and Prevention; and the National Alliance for Au-
tism Research,

W are indebtsd 1o Susanne Toft and Meta Jovgensen for the abr
straction and review of medical records and t Catherine Rite and
Nancy Dornbesy for assistance wich the validity substiedy.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Pubtic Heaith Service

National Institute of Child Health

‘s and Human Development
Chairman Dan Burton Building 31, Room 2A46
B 31 Center Drive MSC 2425
tt 0V
Corn.rIl:Iu ee or; G emmen.t Reform Bethesda, MD 20892.2425
U.S. House o Representatives . Voice Mail: 301-594-5984
Washington, D.C. 20515-6143 FAX: 301-402-0105

E-MAIL: or5h@nih.gov
Dear Mr. Chairman:

The National Institutes of Health (NIH) welcomes the opportunity to further explore topics

regarding autism and mercury exposure raised at the recent hearing entitled “Autism - Why the

Increased Rates? A One Year Update.” The following responses are provided to the follow-up

questions from the hearing. ,

L. In the University of Rochester study which measured mercury levels in infants after
vaccines, what were the levels of exposures? Previous exposures resulted in 62.5 mcg
ethyl-mercury exposure at two months of age and cumulative exposure of 187.5 meg.
How long after the administration of the vaccines were the blood samples collected?
How do you explain that the levels found in this study directly conflict with those of
Stajitch, who found mercury levels in pre-term infants ten-fold higher afier exposure, and
one infant in the study developed a mercury level of 23.6 mcg. We know that levels
between 15 and 30 meg may result in neuro-developmental abnormality-as was the case
with acrodynia. Of thousands of infants exposed to mercury in teething powder, only one
in 500 developed acrodynia. Is it not true that this study, with only 60 infants studied, is
too small to identify sensitive infants? Your testimony mentions that the Rochester study
took samples of mercury in the serum, hair and urine but only references the result of
analyzing the blood. As we leamned from expert testimony during the hearing, analyzing
the hair and urine is crucial. Why was this not done? Please provide the committee the
complete analysis.

Response ~ Dr. John Treanor conducted the University of Rochester study, “Evaluation of
Mercury in Infants After Receipt of Vaccines Containing Thimerosal.” This study,
suppotied by the National Tustitute of Allergy and Infectious Diseases, was to determine
levels of mercury in blood in infants following routine vaccination according to the U.S.
immunization schedule. The subjects included two groups: two month-old infants and

six month-old infants. The mean mercury exposure in the two month-old group was 45.6
micrograms and the mean mercury exposure in the six menth-old group was 111.3
micrograms. All samples were collected between three and 30 days of vaccination, with
the majority being collected within two weeks of vaccination.

It is difficult to compare the Stajitch study, where all samples were taken two to three
days after vaccination, with the Rochester study, where samples were collected over a
longer period of time during which mercury was being metabolized and eliminated.
However, in examining the data from the two studies it is interesting to note that the
Rochester data and the Stajitch data for term infants are actually quite comparable. The
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Rochester study reported a mean blood mercury level for the two month-old cohort of
1.50 micrograms per liter (range less than 0.75 - 4.11) compared to the Stajitch study,
which reported a mean blood mercury level for newborns of 2.24 micrograms per liter
(range 1.4-2.9). The pre-term group of the Stajitch study had mean blood mercury levels
of 7.36 micrograms per liter (range 1.3-23.6). As suggested in the Stajitch paper, the
higher concentrations of mercury found in the pre-term group could be attributed to their
decreased ability to metabolize and eliminate mercury and the smaller volume of
distribution (size).

The objective of the Rochester study was to measure levels of mercury in blood in infants
following routine vaccination according to the U.S. immunization schedule. The study
was not designed to identify the effects of mercury exposure. In addition to an analysis of
whole blood, urine and stool samples within 30 days of vaccination, some vaccine,
formula, breast milk and maternal hair samples also were tested. While analysis of blood
samples has been completed, work is continuing on the analysis of the urine and stool
samples. We will be pleased to provide you with the study results once they have been
released.

How will large prospective studies looking at the potential vaccine link to autism factor in
the transition to thimerosal-free vaccines? Isn’t it true, that while valuable, these studies
will not be able to give us answers about mercury toxicity through vaccinations?

Response ~ Large, prospective longitudinal studies, such as the National Longitudinal
Cohort Study of Environmental Effects on Child Health and Development, where
100,000 infants or more are followed from pregnancy through adulthood, will enable the
identification of children who show particular sensitivity or susceptibility to different
environmental exposures. Because the National Longitudinal Cohort Study of
Environmental Effects on Child Health and Development will not be enrolling
participants until several years from now, the vaccines they receive will not contain
thimerosal. Thus, although such studies will be able to assess exposures to other sources
of mercury (air pollution, diet, etc.) they will not be able to give answers regarding the
past effect of thimerosal in concentrations needed to function as a preservative in
vaccines.

Epidemiological studies, especially those using existing patient data bases, such as the
Centers for Disease Control and Prevention (CDC) Metropolitan Atlanta study data, will
have an opportunity to monitor the relationship between vaccines with and without
thimerosal as a preservative and the incidence of autism. In addition, the patients in the
Collaborative Programs of Excellence in Autism (CPEA) Network Autism
Regression/Vaccine Study will have received the thimerosal-containing vaccines. In this
study, an analysis of the temporal relationship between administration of vaccines and
parental report of onset of symptoms both in children with autism and healthy controls
should shed some light on the matter of thimerosal and onset of autism, though lab tests
are not expected to be able to detect thimerosal so long after vaccination in the children
who are being evaluated as part of this study.
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On page 9 of your testimony, you mentioned the CPEA initiative on Autism
Regression/Vaccination Study. Please describe this in greater detail? Are you
specifically looking at tissue samples from these children? Are you using the same
precise detection devices that Dr. Wakefield used to determine if there is vaccine-strain
measles virus present? When do you expect to have this study completed?

Response - As indicated in the NIH testimony at the hearing before your Committec on
April 26, 2001, the National Institute of Child Health and Human Development
(NICHD), National Institute on Deafness and Other Communication Disorders (NIDCD),
and CDC are supporting the ongoing CPEA Autism Regression/Vaccine Study. The
principal goal of this study is fo assess the temporal association between the -
administration of measles/mumps/rubella (MMR) vaccine and onset of autism,
differentiating early- and late-onset forms of the disorder. An additional goal of the study
is to try to replicate the findings of studies that have reported persistent measles infection
in autism cases versus healthy controls.

Stage 1 of the study, which began in September 2000, will examine the medical and
developmental records of 1,600 well-diagnosed cases of autism, as well as those of 1,250
healthy controls to assess the temporal relationship bétween receipt of vaccines,
especially MMR vaccine, and the onset of symptoms in early onset autism, regressive
autism, and healthy controls. Stage 2 of the study will use laboratory tests to assess the
levels of measies antibody titers and to search for evidence of persistent measles infection
in blood that could be attributed to the MMR vaccine in 250 early onset autism cases and
250 matched controls, and 250 regressive autism cases (children who regress to autism
after apparently healthy early development) and 250 matched controls. Procedures to be
used in Stage 2 of the study include standard serology tests such as those used by Dr.
Singh, and Real Time PCR tests used by Dr. Wakefield’s group. To the extent that we are
able to get full details of Dr. Wakefield and Dr. O’Leary’s procedures, the CPEA Network
study tests will replicate and extend the methodology used by them to test the hypotheses
they raised. Entercolitis tissue samples will be collected and analyzed only if the results
of Stage 1 and Stage 2 studies indicate that such invasive procedures are warranted. We
anticipate that Stage 1 of the study will be completed in Fiscal Year 2002, and Stage 2
will be finished in Fiscal Year 2003.

On page 4 of your testimony, you stated that NIH is setting aside $1 million to fund
innovative treatment proposals. You have 30 applications. How many of these proposals
do you think yor will be able to fund with $1 million? Don't you think that a larger
comitment is needed to address the needs of an epidemic?

Response — The National Institute of Mental Health (NIMH), acting for the participating
NIH institutes (NIMH, NICHD, NINDS, and NIDCD), received 30 applications in
response to Request for Applications (RFA) MH-01-101, “Development of Innovative
Treatment Approaches to Autism.” A peer panel of experts will review the grants for
scientific and technical merit in July 2001, We estimate that the $1 million set-aside for
this RFA will enable us to fund approximately 10 innovative treatment studies. The
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number of applications funded will depend on the requested budgets of the fundable
grants. These grants will be funded for three years for an approximate total under the
RFA of §3 million. If there are highly meritorious applications that exceed the set-aside,
additional funds may be utilized. Applicants whose studies are not considered by the
scientific reviewers to be ready for funding will be encouraged to revise and resubmit
their application at the next regular funding cycle. The NIH institutes that fund autism
research maintain a commitment to funding meritorious research in treatment for autism,
as stated in PA-98-108 “Resecarch in Autism and Autism Spectrum Disorders,” and
qualified applications will receive priority consideration.

In addition, the five NIH Institutes pursning autism research (NIMH, NICHD, NINDS,
NIDCD, and NIEHS) have set aside a total of approximately $12 million per yéar to fund
at least five Autism Centers, to be called STAART Centers (Studies to Advance Autism
Research and Treatment). As indicated by their name, these new centers will have a
major focus on the conduct of autism treatment research. Also, the CPEA Network,
which is funded at over $12 million annually, will continue to address important autism
treatment questions as it has in the past with studies such as the secretin trials.

5. ‘What is the level of funding that has been expended by the NIH for extramural and
intramural research to replicate Dr. Wakefield's autistic entercolitis hypothesis? I any
projects have been funded, who are the principal investigators?

Response ~ At the present time, the CPEA Network Autism Regression/Vaccine Study is
the only research underway that directly involves Dr. Wakefield’s autistic entercolitis
hypothesis. We anticipate that this study will expend approximately $2 million.
Attached is a list of the principal investigators of the CPEA Network.

Thank you for the opportunity to testify, and continue to provide information about these
important issues.

Sincerely,

Owen M. Rennert, M.D.

Scientific Director )

National Institute of Child Health and
Human Development

National Institutes of Health

Attachment
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NICHD/NIDCD
Collaborative Programs of Excellence in Autism (CPEA) Network
Principal Investigators

Geraldine Dawson, Ph.D.
University of Washington
Department of Psychology

Box 351525 :
Seattle, WA 98195

Phone: 206-543-1051

Fax: 208-543-5771

Email: dawson@u.washington.edu

Michetle Dunn, Ph.D.

Rose F. Kennedy Center

Room 808 o
Albert Einstein College of Medicine
1300 Morris Park Avenue

Bronx, NY 10461

Phone: 718-430-2130

Fax: 718-430-8786

Email: dunn@aecom.yu.edu

William MeMahon, M.D.

Utah Autism Project

University of Utah

546 Chipeta Way

Suite 441

Balt Lake City, UT 84108-1241

Phone: 801-585-7781

Fax: 801-585-2096

Email: wiliammemahon@hsc.utah.edu

Nancy J. Minshew, M.D.

University of Pittsburgh School of Medicine
Western Psychiatric Institute & Clinic

3811 O’'Hara Street

430 Bellefield Towers

-Pitisburgh, PA 15213 -

Phone: 412-624-0819/0818

Fax: 412-624-0930 .

Emall: minshewnj@msx.upme.edu

Patricia M. Rodier, Ph.D.

University of Rochester Medical Center
Department of OB/GYN, Box 668

801 Elmwood Avenus

Rochester, NY 14642

Phone: 716-275-2582

Fax: 716-244-2208

Email: Patricia_Rodier@urmc.rochester.edu
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Sally J. Rogers, Ph.D.
University of Colorado
Heatth Sciences Center
Campus Box C-234

4200 E£. 9® Avenue

Denver, CO 80262

Phone: 303-315-6509

Home Phone: 303-377-1713
Cell Phone: 303-204-8887
Fax: 303-315-6844

Emait: Sally.Rogers@UCHSC.edu

Marian Sigman, Ph.D.

University of California, Los Angeles
760 Westwood Plaza

Los Angeles, CA 90024-1759
Phone: 310-825-0180

Fax: 310-825-2682

Email: msigman@ucla.edu

M. Anne Spence, Ph.D.
Department of Pedialrics, 4482
University of California, frvine
Medical Center

101 City Drive

Orange, CA 92868

Phone: 714-456-8848

Fax: 714-456-8384

Email: maspence@uci.edu

Helen Tager-Flusberg, Ph.D.

Director Lab of Developmental Cognitive Neuroscience,
Department of Anatomy and Neurobiology,

Boston University School of Medicine,

715 Albany Street, L-814

Boston, MA 02118-2526

Phone: 617-414-1312

Fax: 617-414-1301

Fred R. Volkmar, M.D.

Yale Child Study Center

230 South Frontage Road
P.O. Box 207900

New Haven, CT 06520-7900
Phone: 203-785-2510

Fax: 203-737-4197

Email: fred.volkmar@yale.edu
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TOXICCLOGIC STUDIES OF SODIUM ETHYLMERCURITHIOSALICYLATE

(THIMEROSAL, LILLY) IN LABORATORY ANIMALS

Compiled By

W. D, Broddle and W. R. Gibson

The Lilly Toxicology Laboratories
Eli Lilly and Company
Greenfield, Indiana 46140
February, 1973
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Thimerosal has occupied a prominent position as a
superior oxganomercurial antiseptic for approximately forty
years. It is available in several topical forms (aerosal,

L, givecerite, ointmeont, o.lution; and tinil.za) L. which

effective concentrations are ¢.1%; in an ophthalmic ointment
in which the concentratio; is 0.02%; and has been used as a
presexvative in concentrations as small as 0.004%. The
antimicrabial’aétivity~of thimerosal is attributed to a slow
-but sustai;;dAieI;;se of ethylmercuri ions frém this complex
organomercurial containing approximately 49% mercury,1

As with other chemicals of its generation, information
relating to safety and efficacy of thimerosal in animal models

is sparse. The following is a compilation of reports that

describe the toxicity studies performed with thimerosal.
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ACUTE TOXICITY
Intra;enous
Mice: The first report of thimerosal toxicity to hice was
that of Po§ell and Jamieson.? These investigators gave a
range of intravenous doses by slow injection of 5 mg/kg to
300 mg/kg. The mice survived doses below 150 mg/kg; all
. doses above this gquantity were lethal within 1 hour (300
mg/kg} to 3 days- - : ] )

In a Ié§é§ study (1937) performed in the'?héfmacolpgy
-Divisicn of Eli Lilly and Company,3 fasted albino mice
received intravenous doses of a 1% thimerosal preparation
{vehicle unspecified). Using groups cof 20 mice, déses of
30 mg/kg to 50 mg/kg were employed. From mortality data
the dose calculated to be lethal to 50% of the animals
{LDgy) was 40.9 & 1.2 mg/kg.

A third studyd was performed {1943) in fasted Harlan
albino mice. Doses of 40-62 mg/kg of thimerosal {as the
0.1% agueous solution) were given intravencusly to groups

of 10 animals. Most deaths occurred 3 days later; but a

_ few mice died as late as 9 days post-treatment. The 1Dg,

+ S.E. of this study was calculated to be 35 # 2 ng/kg.
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w

Rats: In an initjal study2 of thimerosal administered

intravenously to rats, doses faﬂging between 30 and 70 mg/kg
were used. A total of 62 rats ﬁas used to evaluate the
toxicity of‘7 diffe;ent lots ofithimercsal. The conclusions
were that 45 mg/kg was the tolerated intravenous dose in this
species. ‘ '

Autopsy of some of these rats as well as other rats
gi&en subcutaneous doses revealed definite kidney lesions
CGnsistiﬁgipéihicipally of tubular changes, ihclhding necrosis
‘of the epitheliﬁm, inclusion of masses of debris in thé
lumen, and congested and hemorrhagic regions throughout the

cortex.

Rabbits: Powell and Jém\ieson2 reported having administered
thimerosal intrévenously to more than 300 rabbits. They
indicated that injections of 1% solutions were administered

siowly and that 25 mg/kg was the usual tolerated dose.

Antemortem evidence of toxicity included prostration and

diarrhea. Deaths occurred from L to 6 days post-treatment

and cause of death was attributable to mercurial poisoning,

including kidpey and intestinal lesions.
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Lequesne, et 35;,4 reported dosing two groups of male
rabbits with thimerosal, 20 of 60 mg/kg. The compound was
given intravneously in 10-20 ml normal saline over a 1l0-minute
interval. 6nset of side effects and deaths seen at both doses
varied with the dose and rate of injection. Side effects ncted
were drowsiness, ataxia, weight loss, and oliguria. Animals
receiving a dose of 60 mg/kg showed a progressive fall iﬁ serum
potassium and an elevation in urinary potassium excretion.

Histopathblqg&}includedfkidney tubular necrosis but no

glomerular lesions.
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oral
Rats: 1In a series of four stﬁéies,3 fasted female Harlan
rats were treated orally with aqueous solutions of thimerosal
vafying in éohcentration from 0.5% to 2%. In these trials
groups of 10 rats received oral doses of 45 to 125 mg/kg.

An oral dose of 50 mg/kg, given as thimerosal, 0.5% in
agueous solution caused no overt evidence of toxicity during
a 7-day observation period. 1In contrast, other rats given
100 mg/ké #sééhimerosél, 2%, in agueous solution‘ﬁie& within
"24 hours. The tDO was greater than 50 and the LDy, wéé
less than 100 mg/kg.

In another study usiry 0,5% thimerosal in aguecus selution,
a range of doses from 45 to 100 mg/kg was employed. Hypoactivit
ptesis, chromorhinorrhea, poor grooming, and weakness preceded
deaths, which oceurred from 2 to 6 days post~treatment. The
LDgq ﬁ:§.EQ after 7 days was 96.9 & 8.3 mg/kg.

Because in the above study tpere was uncertainty about
the survival of some rats after 7 days. another study was
performed in which the rats were observed for 14 days. An
agueous sclution of thimerosal, ;%, was given in a rahge of
doses from 62 to 125 mg/ka. The signs of toxicity were the
same as described above, and only at the 125 mg/kg dose levels

were any deaths recorded before the third day\post—treatmentq
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After 7 days the LDy, was calculated to be 88.8 + 5.7 mg/kg,

but additional deaths that occurred during the second week

resulted in a l4-day LDgg of 72.7 5.4 mg/kg.
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IRRITATION STUDIES

Intraperitoneal

Guinea Pigs: Intraperitoneal injections of 5 ml quantities
of thimerosal solutions (0.0125% to 0.1%) were given to
guinea pigs.2 Those receiving the dilute solutions (0.0125%
or 0.025%) showed no abnofmal response; whereas, those treated
with the more concentrated solutions (0.05% or 0.1%) evidenced

irritation and pain, and gross autopsy revealed congestion and
- < TS ) .o

hemorrhage in the peritoneum.



420

Intracutaneous
Rabbits: To evaluate the intfacutaneous irritancy potential
of thimerosal, solutions of 12 different lots of the cum?ound
were preparéd in 0.01% concentration in physiological saline

solution,3

Each of these solutions was injected intracutaneousi
in 0.2 ml volumes into the shaved dorsal skin of 3 New Zealand
albino rabbits. Prior to injection the skin was marked into
a grid and a random order of injection was made to minimize
bias relateéd o> ldcation of injection. An evaluation of
response was maée at 4, 24, 48, and 72 hours post-treatment.

The fesponses recorded were variable, ranging from no
irritation to distinct wheals. Where irritatisn was nctéa,
it tended to lessen with time so that by 72 hours the margins

of the wheals became less distinct. There were no apparent

differences between lots.

Guinea %igsz Using 6 albinc femalesthe above experiment was
:epeated.3 The test conditions were those described fo;
rabbits except that each guinea pig received only 6 intﬁa»
cutaneous injections, and the volume injected was only 0.1 ml
of physiological saline solution containing thimerosal,0.01%.
A second experiment was then performed using physiological

salinc sclutions of thimerosal,0.1%.
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The response of the guinea pigs:to injections of
thimerosal, 0.01%, was identified aé slight to moderate
erythematous wheals. In contrast, t@e more concentrated
solution (d.l%) caused small areas (ég 10 mm) of necrosis
surrounded by a distinct erythematou$ wheal.

Although these experiments indiqatéd that the concentra-
tions pf thimerosal used were irritating, responses were
dose related,Aagﬁ.there was no evidence of differences

between ﬁheﬂi§~lots tested.
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Subcutaneous
Rabbiﬁs: As an extension of ihe intracutaneous irritation
study in rabbits described above, another 3 New Zealand
albino rabﬁits were used to examine the subcutaneous irritancy
of 12 lots of thimerosal. Each lot was prepared in 0.01%
concentration using physiglogical saline solution as vehicle.
Subcutaneous doses of 0.2 ml were injected into the sha;ed
backs of the animals, using a random injection procedure.
After 24'hour;;there wa; no evidence of irritatiocn and all
three rabbits were killed for evaluation of irritation ﬁo
subcutaneous tissues. Although most injection sites were
free of evidence of subcutaneous iniury a few injections had
caused small sites. of hyperemia. The significance of these
few scattered findings was not clear since trauma from needle

puncture of small vessels might be the cause of the hyperemia.

{D
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Dermal
Rabbits: 1In studies of dermai irritancy,3 different lots
of thimerosal as Tincture Merthiolate*®, containing thimerosal,
0.1%, were épplied to the shaved backs of New Zealand albino
rabbits. The usual topical application was 0.5 ml and
subseéquent evaluations of Qermal response were made by the
method of Draize.

In none of Ehese trials was Tincture Merthiolate shown
to be a dérﬁaiéirritant; .

Another study of dermal irritation was gerformeé with
an experimental formulation designated Mer-Film. This was
an instant dressing containing? .

Gantrez AN3152, 33%

Triisopropanolamine, 0.5%

D & C Yellow #7, 0.02%

D & C Red #22, 0.15s

Dimethylphthalate, 1.0%

Silicone 0il DC555, 0.33%

Thimerosal, 0.1%

g.s. Alcohol SP40 to 100%

i
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The sampleé were applied in 0.5 ml quantities to
the shaved backs of New Zealand albino rabbits; 3 rabbits
had abradec skin, and 3 were non-abraded. Skin response
during the Eubséquént 72 hours was evaluated by the Draize
scoring method.;

In this stﬁdy there was no evidence of dermal

irritation.

[EN
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Scular
Rabbits: In a study of the irritancy of thimerosal to
the eye, Tincture Merthiolate® (thimerosal, 0.1%, in a
vehicle of 50% alcohol, 10% acetone) was employed.3 a
volume of 6.1 ml of the tincture was instilled in the
right conjunctival sac of.9 New Zealand albino rabbits.
The eyes of 3 rabbits remained unrinsed, while the eyes
of 3 rabbits were rinsed with water 2 seconds after
instillaﬁioﬁ%ékhe‘bthér 3 were rinsed 4 seconds after
instillation. 6cu1ar irritation was evaluated 1/2, l,‘
21/2, 4 172, 7, 24, 48, and 72 hours after insult using
the scoring method of Draize. In additién, sodium
fluorescein was applied at each reading to aid in evaluating
corneal injury.

Tincture Merthiolate® in these trials was shown to be a
bositivg eye irritant, demaging both the iris and conjunctiva.
Rinse of the eye reduced severity and persistence of irritation.
The damage encountered in this study was attributed primarily
to the solvent system and is consistent with our experiencg
with eye exposure to alcohol.

Ancill, et al., in studies of mercurialentis used
thimerosal in 0.167% and 0.5% concentrations, applying to
the right eyes of raés and guinea pigs for one month or

longer. Althouéh no corneal toxicity was noted and at no
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time was mercurialentis observed, these investigators
reported measurable levels of mercury in both right and
left eyes and in peripheral blood of rats. The values,

reported as micrograms mercury/100 mg dry tissue weight

“-are as follows:

Right Eye Left Eye Peripheral
{Treated)} (Untreated} Bloocd

Control Rat Cornea 0,111 + 0.52 0.13
Treated Rat (orrea - 1.19 3 0.16 + 1.34

(0.5% thimerosal)«~ ~  0.89 0.05 oo

The authors report that the total thimerosal exposure
during the pericd of treatment was 2.65 mg. It should also

be noted that the concentration employed in this study

{0.5%) was 25 times greater than the concentrations employed.

in ophthalmic ointment thimerosal, 0.02%. It is also

noteworthy that levels of mercury following exposure to the

0.167% thimerosal preparation were unreported. Whether this

represents failure to analyze is unknown.

Nakano® studied the effects of thimerosal, 0.001%,

an effective preservative concentration, on the conjunctiva

and cornea of rabbits. No irritation was reported.
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SUBACUTE TOXICITY

Intravenous Administration

Dogs: Powell and Jamieson? reported that 2 mg/kg of
thimerosal éas given intravenously every third day to 4
dogs until 12 doses were administered. Necropsy of the
dogs 7 days after the last dose revealed no lesions that
were not alse found in normal dogs. .

In anothgr”ﬁﬁudy in dogs, Kinsella and Muether7
administéreégéhimerhsai, 1%, in bufferedAsaltvsolution ;o
14 dogs with clinically confirmed experimentally inducé&
bacterial endocarditis. Doses of 1 ml/kg {(ca 10 mg
thimerosal/kg) were given 6 to 15 days apart for 2 to 5
treatments.

There was no evidence of deaths attribﬁtable to

thimerosal, and approximately cne-half of the animals were

cured of the bacterial endocarditis.
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Subcutaneous
Rats: Mason and Cate8 reported giving thimerosal
subcutaneously twice weekly to Fisher rats for 18 months.
Doses employed were unreported but were based on a single
dose LDg, and 30 daily doses to permit estimation of the
maximally tolerated dose for twice weekly administration
for one year.

These investigators reported that after }8 months
thimerosai 4t “the E;gﬁest dose caused a 22% decrease in.
weight gain, buﬁ that lower dose animals were indistinguish-
able from controls in this regard.

. low incidence of irnjection site tumors (47) was
correlated-with a high incidence of injection site induration
and granulomas caused presumably by the local irritation of
the compound. ' The tumors were fibrosarcomas of which none
metastasized. Testicular intersitial cell tumors were fouad
in most males that lived to 18 months; a peculiarity of the
Fisher rat.  Thimerosal caused a dose-related inhibition of

these tumors.
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Although toxicity studies of thimercsal in animals

are sparse, they tend to confirm the clinical safety

record of this compcund when nsed as a topical anticentic

or as a preservative. The most relevant information may

be summarized as follows:.

1)

2)

Given acutely, thimerosal has been showan to have:

a)

b)

<)

Intravenous.LDg,'s in mice, rats, and rabbits of
approiimatély 25 to 45 mg/kg.

An oral LD.. in rats of 72 mg/kg.

50
The available histopathology of animals that failed

to survive thimerosal administration indicated that
death resulted (usually within 3-9 days post-treatment)

from kidney and gastrointestinal lesions consistent

with mercury poisoning.

Inirritation studies conducted by a variety of routes

(intraperitoneal, intracutaneous, subcutaneous, dermal,

and ocular) in several animal species thimerosal has been

shown to be an irritant when concentrations are sufficiently

high. It is noteworthy that dermal irritation is not

detected at a concentration of 0.1%, the usual antiseptic

cencentration.
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In a study of mercury absorption from the eyes of rats
treated for 30 aays with a preparation containing
thimerosal, 0.5%, a significant absorption ofvmercurf

was notéd. This level of exposure was, however, 25 times
greater than that present in the usual ophthélmic prepara-
tion of thimeroéal, It should also be mentioned that even
at'this abusive‘level corneal damage and mercurialentis
could nctAb§4§hown.

In sﬁbac&ée toxiciéy trials in rats {18 mbnths given
subcutaneouély twice weekly) and in dogs (2-5 intré&enous
doses of 10 mg/kg spaced 6 to 15 days apart or 12 doses

of 2 mg/kg spaced 3 days apart} thimerosal was well

tolerated.

by
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